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FOREST RESEARCH IN INDIA, 
1937 - 38 . 


PART I.— THE FOREST RESEARCH INSTITUTE. 

CHAPTER I.-GENERAL REVIEW. 

The number of enquiries receded continues to increase, more 
particularly in respect of utilisation subjects, interest in which 
has been greatly stimulated by the issue of a series of booklets 
and posters by the Timber Development branch. 

Action was taken during tho year to bring into effect tbe 
resolutions of the Utilisation Conference held in March 1937, and 
all tbe resolutions have received attention. 

The Tariff Board visited the Institute twice during the year, 
once in connection with the utilisation of bagasse for fibre boards, 
and the other time in connection with the Paper Pulp protective 
duty enquiry. 

During tbe year the Forest Research lustitrrte, at the request 
of the Punjab Forest Department, co-operated in staging an attrac- 
tive forest exliibit at tlic Industrial Exhibition held at Lahore 
during tlie cold weather 1937-38. A most attractive pavilion in 
the shape oi a Himalayan temple was built by the Punjab Forest 
Department. Tlie Forest Research Institute co-operated by supply- 
ing exhibits of panelling, parquet flooring, furTritrrie, and numerous 
displays demonstrating the research work of the Institute. 

Hesearrh, I)chra Dun.— An irnpoidant event of the year jras'the 
visit to the Institute of the British and foreign delcgnies atlending 
the Silver Jubilee session of the Indian Seience ObngresVtut' 
Calcutta. . 1 A message, expressing the warm appjieciation of) all 
the delegates who bad bee?! at the Iirsfitute, ,¥as subsequently 
received from 'the President of the Congress. f>i 

. . Among numerous visitors to the Institute rnentipii niu;^ be made 
of Mr, B.,C. L. Jar’vis of Messrs. Hitohin’s Jarvis d'.Co., London, 
'lybp came in 'connection with the Pomilio procesa of pulping raw 
mafei^als, of Mr. Hof erf Mossra. J. :M. Voith &'G.o., b examine' 
tlim|>yol'king of the mechanical pulp grinder, of Ifr. Ttlaronno, 
General Manager the Mysore- Paper Mills Co. Ltd., to;,sludy the 
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Working oi tlie iiactional piocess of digestion for bamboos, and 
of Col. B. If. Cbopra, Diiector of tbe School of Tiopical 

Medicine and Hygiene. 

To maintain closer contact between the Institute and the Pro- 
vincial Forest Depuitments, and to enable officeis bettei to keep 
in touch with what is going on in the w'orld of ioiestiy, a Eesearch 
Demonstiatiou couise has been instituted. The fiist Couise was 
held in Uctobei 1937 and was attended bj some 16 ofbceis, lepie- 
seiitiiig neaily nil the Piovinees. Judging by the opinions 
expressed by iliose dlteiuliiig, tbe Couise was iiiiicli appieciated. 
It is hoped to make the Couise an annual one. 

An important step taken to piouiote coutavt between the Foiest 
Ilcseaich Institute and Industry and in the development of the 
uses of wood, particularly of treated woods, has been the placing 
of the lecentlv cicated Tiinbei Deielopnient Section uudei the 
chaige of a separate officei. This offieei’s thief functions are to 
advise on piaclical pioblcius ol utilisation and the disseniiuanon in 
popular language of all aiatlable inloiniation on the uses of Indian 
timbeia. Jlesiilcs visits paid by him to tlie inoie iinportinit 
mdusUial ceiities wbeie he was able to make contact with engineeis 
and those engaged in the wood indusiiies, he prepaied and issued 
some 18 booklets which aioused a gieat deal of inteiest and led 
to many euquuies foi designs and technical data. 

Mlvicultuial liiancU . — Work continued acioidiug to the tiien- 
iiial piogiauiiiie and good piogiess was nude. The seed yeai was, 
in geueial, a latliei pooi one but early and legulai rams resulted 
lu a good glowing season. Piosl, as usual, though niildei than 
111 recent jeais, did a gieat deal of duiiiage to young ciops. 

Eoutine work on seed testing and aititicial icgeneialion trials 
was continued and a considerable amount of useful infoimation 
obtained in respect of species which aie of special interest to the 
provinces. . 

The main subjects imder investigation aie difterent methods of 
thinning, eilects ol lOot competition and eaily spacing, inheiitauce 
of lacial chaiacleis in trees as a preliniinaiy step towards selection 
and bleeding o^the varieties with the most valuable chaiacteiistics, 
studies in baiiihoo management, pruning, effects of cnutiolled 
burning and coinpaiative expeiiments in difl'eient methods of pio- 
pagating the inore important tree species. 

One ,cleai result which has come out of the All-Indio .Teak 
Seed Origin plots at Dehra Dun is the great differences in fiost 
^ hardiness betw^u teak from different parts of India and Buima. 
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teak from Ifortliern Burma is particularly frost liardy, wiereaS 
plants raised from seed from Travancore, Madras and South 
Bombay are most susceptible to frost damage, other origins being 
intermediate in their resistance to frost. 

On the statistical side, field parties were sent to Coorg, the 
Andamans and the United Provinces for laying out statistical 
plots, collecting volume and heartwood data and laying out a 
number of sets of comparatire thinning plots. Routine computa- 
tion of sample plot files sent in by the provinces was continued, 
487 plots being dealt with in the year. The compilation of data 
for an All-India Teak Plantation Yield Table was commenced, 
provisional curves for Nilanibur being issued. A yield table for 
willow {Salw alba] in Kashmir was compiled. 

The publication of notes on general subjects and of results of 
investigations has been held up owing to pressure of routine work, 
but two Indian Forest Records (Silviculture Series) came out 
during the year, one on " Seed weights, germination and plant 
per cents ” for 505 different species grown in India, and the other 
on “ The formation of heartuood and its amount in deodar 
timber 

In the museum, progress has heen made on a model illustrating 
the working of forest under the “ eoppicc uitli standards system ”, 
and a model showing the zonaliorr of forest types with altitude in 
northern India was completed. A poitiihle uoikiiig model showing 
the effects of erosion when hill sides are denuded of forest cover 
was lent to the Lahore exhibition. A large number of lantern 
slides and photographs were lent to industrial exhibitioir!,. edue.r- 
ti'onal institutions and others for ilhrstiaiirrg popular or scieiilitu- 
lectures. A good collect ion was exhibited at the Jubilee Session 
of the Indian Science Congress at Calcutta. The pliolo .section is, 
however, rrnahle to Ircep up with nil srrclr demands owing to 
shortage of staff. 

The record hcclion Iras greatly estended irt'ifeeent yea!'.s, and 
in the j'car rrnder report larger rtirittb('i.s of fceJtrticnl eitqirities J 
were replied to than ever before. This frrnctiou'ni the StTvteul- 
trrrrsl as an infortirnlron bureau is lakiirg up an itfcieasirtg arnonrrl 
of bis time to the detrimerrt of other woi-k. 

Jiolanical Branch. — A paper by Mi’. Parkinson dealing with 5 
species of the Dijrteroenvpaca' was published during the year. It 
is .jroped to puhlisb shortly a fur t her paper- by the same author on., 
■..tir'd Ituo Indian Bipierocor-paeje, TUpiciormpn.^ hi^inn ’and Dtptc- i 
roenrpm hourdiUon! us also one on Trtdiaii IJamhnrw, Two pajieift. 
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by Dr. Bor were submitted for publication during tbe year. One 
paper dealing with the knoun glasses of Assam, including seveial 
species new to science, the oihei on the b}'necology of the ALa 
Hills, Assam, a legion about which oui botanical kno^^ ledge is very 
meagie. 

Large uumbeis of botanical spceimeiiB coulimie to be leceived 
for identification and nhile this nork occupies a gieat deal of 
ihe time of the staft, they aie none the less welcome and are 
very valuable in filling up lacunse in the heibaiium. More than 
2,800 specimens weie so incoipoiated in the herbarium during the 
year. Some 202 specimens weie distiihuted to other herbaiia as 
donations oi exclmuges. A mimbe) of spcciiucus weie also loaned 
out to specialists engaged on the study of various plant gioups. 
Numerous requests foi authentic samples of seed weie received 
during the yeai and seveial bundled packets oi seeds were so 
supplied to the Pioviucial h'oicst Dcpaitmeuts and to various 
botanical institutions uiihiu Lidia uiid in oihei countries with 
whom exchange lelations are maiutamecl. 

ianeai Incieiueiii plots, laid out in Madias and Cooig in the 
evergreen foiests with the object of studying the structure and 
content of these iuiests and also the life of the individual species, 
were visited by the Foiest Botanist duiing Ihc past cold weathei 
and some 7,000 tiees ueie identified or specimens taken for study. 

The investigations on shisluuu [Balhenjxa ussoo) root disease 
and seven species of VcTiiermium occuiring on Indian conifeis have 
been completed and papeis on them aie being prepared for publi- 
cation. 

The fungal diseases which cause widespread nnsoundness and 
moitality of sal trees (Shoxea lolnista) in Bengal, Bihar and United 
Provinces aie at present engaging the attention of the Mycologist. 
A number of such fungi weie collected and identified duiing his 
tour in the Bihar and Noitli Bengal sal foiests. The factois which 
piedispose the frees to infection by these fungi are being studied 
with the object of discovering some protective means. A histolo- 
gical study of sal mycoirhiza is now being undertaken. 

A preliminary test of the toxicity of Ascu and of cieosote 
has been carried out and furthei experiments on these pieseiva- 
tives are being continued. 

Entomological Branch — ^The most important pait of the yeai’s 
work was again the study of the parasites of defoliatois of teak, 
sissoo and mulberry. An 1118901017 has been maintained at Nilam- 
bur to study the defoliation of teak and llie parasites of the 



defoliators. An interesting feature of tliis nork has been the suc- 
cessful tiaiisferencc of 2 >arasiles fioiii Bimna to the teak planta- 
tions at Ifilanibui', the ^'■arasites being shipped in cold stoiagc to 
Madras and thence by pai-cel rail in Nilambur. Lists of desirable 
and undesirable ^dauts as factors in tbc control of fiiein and 
machaeralis have been compiled and will shortly be published as 
the result of ecological survo 3 's carried out in these teak planta- 
tions. A project to diehibute and colonise the parasites of sissoo 
defoliators in the Punjab sissoo plantations will be under-taken in 
the coming j'car. Colonics of parasite — Cedria parado,m, roared at 
Dohra Dun on the ruulberrj* defoliator — Margaronia pyloalis, were 
transported to the Changa Manga plantations, some 15,700 para- 
sites being released in .Tunc and 20,(300 in Novcinher. The fauna 
of lantana wno studied at Debra Dun throughout the year, some 
50 species of the insect pests of this need being investigated. It is 
estimated that over 400 species of insects visit lantana. It has 
been established that the lantana seedfly, intioducod to Ibingaloic 
it is believed in 1921, and wliicli lias since spread over tlie whole 
countr-j’ — is of no irnpoitancc in in eventing the germination of 
fallen lantana bci-ries. 

Allhough no field work was undcrioken bj' the Poicst Ilesear-ob 
Institute, large eollections of sandal insects were identified for 
file Madras Fore-st Department. Studies in the seasonal incidence 
and distribution of the Ucictoplera of sandal ncie coniplcfcd with 
lire cxainrimtion of the remaining 1,000 specimens, wliicli added 
25 species to the insect fauna of sandol. 

The Entomologist completed a verj* tliorougli study of the bostrj'- 
chid wood borers wliieh are pests of sawmills and factories. 

The staff of the Sj-stcmatic Section was Inisilj’ engaged in the 
ai-ranging, identifying and sunmiarizing data on Inigc numbers of 
insects sent in by forest ofHeeis, eollccted on tonr and reared in 
the insectaiy. Specialists in other countries continue to give their 
assistarieo. .'151 Indian species were added during the j-car to 
the reference collection. Descriptions of 44 riew species oi Ciomt- 
tarsus, PlatjTiodidac, were published as an Iiulrnii I’erest Keeord. 

TJiiUsalion Branchs — ^Tlie j’ear was a very husj* ohe for lire 
Dtilisntion Branch. The number of enquiiics .shows an increasing 
iritcrcsl in ulilisalion subjects. Tlie Ixjoklets issued bj* the Timber 
Development branch stimulated interest in timber structures gono- 
rallj’ and treated woods particularly and a groat deal of the time 
of the DUlrsaliou Officer was spent in supplying informalion on 
these subjects. During Jamiaiy 1938, the Dtilisatiou Officer 
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Undeitook an extensive toui visiting Boniliay, Madias, the West 
Coast, Ootacaniund, Cuttack, Tatanagni and Calcutta. 

In the Timboi Testing Station, some 30,000 tests and nearly 
as many experiments ueie caiiied out during the year. 9 neiv 
species ot timbei ueie tested to dcteiuiiiie tlioii strength piopeities 
and poles of 4 species weie tested for their suitability for electric 
tiausraission, telegraph and ieleplione lines. The incieased interest 
non being taken in civil aviation in this countiy lesulted in the 
submission of an unusually huge nuiiibei of glue joints for testing 
in this section. 

The numbei of kilns in opeiatioii and undei consliuction in this 
counhy continues to incieasp in lesponse to the demand for seasoned 
wood. A huge number of enquiries in this connection was dealt 
nith In the Seasoning Section, desitrns and plans for the installa- 
tion of thc'-e kilns being drawn up and su])plied to the eiiquiiing 
binis. KiToit"! aie being diieeted to inqirove on the piescnt design 
of the tuinnce kiln with a view both to simplify its consti action 
and opeiation and also to aioid the slight supeificial discoloration 
of the dried wood which ipsults fiom the hot combustion gases 
coming directly into eontael with the wood. Kqnipinent for an 
improved design of this type of kiln, wbieb will admit of indiiect 
heating, has lieeii woiked mil and is now on older, 

Theie is a vcit definite dein.ind foi a 'simple and clie.ij) type 
of kiln and one of the aims of this Rertion is to design surh a 
lain — preferably one leqniiing no steam oi motive powci, wbieb 
will cost not more than 11s. 1.000 to construrt. 

Attention continues to be given to tbe sposoniiig of lailw.iy 
sleepers. An investigation into tbe aii seasoning of eliii (7’iiiin 
longifolia) slecpeis lias been staited in tbe binst .\lmorah diiision 
of the United Piovinces. A •small expeiimcnt in tbe seasoning 
of M. G. sal (Sliorca lohiixfa) slecpeis a sear befoie use was aKo 
started in co-operation with tbe Rolrilkbund and Knmauii Railway. 

Another impori.ant investigation stnitcd dining the yeni in this 
section hns hcen the ■seasoning foi a mnnufnefuiim! liial of Indian 
woods for hand and powei loom sliutlles. A numbei of indigenous 
woods have been tried in the past for these pui poses but have been 
found unsuitable, mainly on account of defective seasoning. Blocks 
of kiln dried samples of Anoi/ei^ws lalifolia have nlioadv been sent 
out for trial, and similni blocks of otbei species will be sent 
out as soon as the neeessaiy supplies are received and base been 
Iriln dried. Amongst other ins’estig.ations in band in this Section 
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may be mentioned tbat of finding indigenous woods suitable tor 
use as battery separators, all of which are at piesent imported from 
America. 

In the Paper Pulp Section, amongst the more important experi- 
ments carried out in the experimental factory were those on the 
production of ki’afl paper from DenJiocala7n,v^ stnctus and ot 
printing and writing papers from SacoJia)U7n Tnvnja {mini] gra-is) 
and CyTnhoyogoTi coloratiis (botha glass). With the installa- 
tion of the wood pulp grinder, investigations uere staited into the 
production of meclianical pulp from BTOusso7ietm payyrifoa (Papei 
mulberiy), ohir (Pmui lovgifoha) and spruce {Picea morindd). 
The first lesults ivere not veiy satisfactory, the pulp being short in 
fibre and of a brownish coloui. A number of adjustments to the 
plant are being made and the experiments will be continued. The 
prepamtion of a cheap printing paper using a mixture of bamboo 
chemical pulp with mechanical pulp of various softwoods will be 
tried out. In llie laboratory a number of grasses were tested for 
their suitability for’ paper making. A large scale test on one of 
these grasses — AnihisHiifi gigaTitea {iilla grass) — ^lias been arranged 
to be carried out at the Lucknow' Paper Mills. A series of experi- 
ments was carried out on the production of Kraft paper from Piniis 
1o7igifoha and Dendrocalamus loTigispathits. The tear and burst 
factors in the case of both these species compared favourably with 
those of imported kraft paper. The investigation into the causes 
of discolouration of pulps has been held in abeyance pending the 
appointment of a chemist. The experiments on the production of 
insulation and wall boards from bagasse — undertaken on behalf of 
the Imperial Council of Agricultural Eesearoh — were commenced 
towards the close of the year. The services of Mr. Bhargava, the 
Officer in charge of the Section, were again in mtrch request by 
paper mill owners and by those contemplating erection of new 
paper mills. 

The Wood Technologist continued his work on the pi-epaiation 
of hand lens keys with low power photomicrographs for the identi- 
fication of the more important commercial timbers of Bengal and 
Assam. Some 81 specimens w'ere received from these Provinces. 
Studies on the fonnation of growth rings in some 12 irnpoitanl 
species were continued. Of other investigations undertaken by 
him nray be mentioned, the anatomical study of the gurjarrs and 
allied timbers, the best method of tapping Stercuhn 7irens for- its 
gum (karar), the effect of resin tapping on the clrir tree, and 
the relationship between the anatonrical structure arrd the phy- 
sical properties of teak (Tecto7ia groTidis). In addition some 320 
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ideniiiicatioiis of woods were carried oul ou bclialf of various 
Government UcpaitnientB, public bodies, Ibe trade and others. 

In the Wood Pieseivaliou SccUon, service tests were started 
on fence iiosts and poles treated with Ascu and creosote for com- 
paring thoii relative preservative '\alues. An investigation was 
also started to see if the Madison method of ticatirrg green sapling 
posts bj' means of motor tyre tubes could be used rvith advantage 
on Indian woods. If successful this process would save much 
wastage which occurs in the forest and during transit by the 
attaelv of boring insects and of fungi. An open tonk treatment 
witli Ascii foi posts ,uul sapwood billets uas tried and proved 
successful. Vnrroits proprietary wood preservatives and treated 
fibre Iroards were received lor testing against termites and other 
destructive agents. The study of tire movement of preservatives 
in wood, wrilr special reference to Ascu and creosote, was started 
during the year under review. Tire investigation of the causes 
of lire erratic permeability of chrr (Finns Ion i/i folia) to preservn- 
trves rs in progress. A fiutber series of experiments on the 
mcclranrsm of the fixafrorr of Ascu in wood has been taken in hand. 
The work in this connection and the effect of soil salts on the 
leaching of Ascu is being eortlrirued. 

Owing to the Assistant Minot Porosl Product*. Officer, betttg 
leqirircd to assiht the TTtilisatioii Officer ns personal assisinrrt. tbc 
actrrities of the Mirror Forest Products Section were largely con- 
fined to the answering of enquiries, the up-keep of the minor forest 
products garden aird the mniritenairee of records. Of the more 
important enquiries in this section may be mentioned those in 
connection with the F. R. I. ehaieoal kiln of which there are now 
25 in operation, charcoal briquetting and the cultivation ot rttedi- 
cinal and insecticidal plants. 

In the Wood Workshop aird Veitecr See I tons chief ntientrott 
W’as again paid to the work in plywoods and veneers, the rntcicsl 
in which, on the part of the trade is shown by the very large num- 
ber of enquiries received in tlris eonneition. The working qualities 
of a furtbei 10 species of indigenous timbers were investigated 
and 3 furtber species were peeled for tests under Project VIII. 

Chemical Branch . — ^During the year under report YHex pedun- 
cularis, which is a reputed remedy for blaekwalei fever, has been 
investigated and an active constituent has been isolated wlricli is 
being examined pharmacologically. 

The study of the Indian fish poison plants has led to the dis- 
covery' that lotenone, the toxic constituent of Denis, is present in 
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Millettia iiachycarpa and Tephrosia Candida, ^fillpttia and 
Tcphrosias occm in abundance in ^onie oi our ioiests and tbe fact 
ibal wild plants have j'ielded lotenone is a matter of consideiable 
importance and economic value, since it might be possible to im- 
prove the toxic constituents with cultivation. 

The work on oils and fats has indicated that Actmodajdine 
augustifoUa and lAtsca citrata aie further sources of Laurie Acid 
which in recent years has become so valuable. 

Timber Development Branch. — The first activity of the new 
Timber Development Branch w.ns the compilation of a number of 
popular propaganda booklets which were printed and released 
during the year. Moie than 26,000 copies were distributed fiee 
to the general public, business firms, Government Departments, 
etc. They created a great deal of interest and led to a large 
number of enquiries regarding timber structures and treated woods. 
In conjunction with the Timlier Testing Section, designs and speci- 
fications were drawn up for a nnmhei of timber structures, such 
as wooden bridges for spans fiom 50 to TO feet, loof trusses 20 
to CO feet spans, portable huts and watch towers. The Timber 
Development Officer himself undertook an extensive tour, visiting 
the larger industrial centres and interviewed a number of business 
firms, engineers and others interested in the use of timber, 
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CHAPTER II.— Sn.VICTJLTURE BRANCH. 

I.— Experimental Silviculture. 

(i) NATtTIlAt. REBErrEnATION. 

The study of annual seed pioduciion and fertility of individual 
Aitoqci^ws latifolia trees (Kxpt. No. 441 was continued for the 
lOlh year. It was not n good seed year and two out of four sample 
tiers did not produeo seed. Gciniinntion per rent, for the seed 
rollerted ranged from 28 to 69. 

Seed Cl ops from individual hoes of Rhorca rohusta, Trrtona 
yrandis, Piiim* longifolw and Termimlia fomcnio^a were also 
ohsei’ved and leeorded. Except Shorta rohusta it was not a good 
seed veni for others. None of the T. tomnifo^n tiees under oheerva- 
tion produced any seed. 

(ii) Tx’stsiir.stioks on suns. 

(a) Rerd irn'ijhmrnts and ffenniimtion Biiriug the ycat 

uiiiliM lopoit 102 ueighinents uete made including 5 new species, 
and gciiiuiialion tests for 10? species were carried out. Indian 
iMiiesl Recoids, Silvicultiuc Relics, Vol. IT, No. pulilished in 
1007, incoipoialed most of the data collet fed in jnenous yenis. 

(h) Rrcd ^loraijf, — The following lesnlts of geimination tests 
with sfcd sloicd foi diriVrcnt periods in (i) sealed tins and (ii) gunny 
luirs ueie olitaiiu'd. The staleinenl includes species under tiial 
since 1033. 
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Similar storage testa haTe Leen commenced during lire year for 
Chlorophora excelsa, Ougema dalbergiotdei, Olea glimihdijti/i, 
Pterocarpus dalbergtotdes. 

0 

(iii) Inveshgation on seedlings. 

The morphological seedling studies were discontinued as they 
were no longer considered necessary. 

(iv) Investigations on trees and crops. 

(a) Seasonal course of height growth. — ^The investigation was 
continued for 14 common Indian species, weekly oi periodical 
measuiementa being taken throughout the year OhseiTation tvas 
also commenced on Ataucatia ownninghanm. 

(b) Phevoloqtcal el-ata. — Observations woe rvcorded on 14 
common species in collaboration with the provinces, and a note 
will shortly be issued on the subject. 

(c) Inheritance of individual charactns . — ^Tlre Terminaha 
etenulata plots of reputed figrued and unfigured origins, and Pinus 
longifoha plots raised for determining the hereditary character of 
high resin yielding capacity, were maintained with necessary 
tending operations. 

(d) Inheritance of climatic tadal chaiartert. — ^The experiment 
under the All-India teak seed origin denline with 11 origins was 
discontinued after recording morphological cUft’eieiices between the 
plants of different origins. Biometric measurements ot leaves of 
drfEeieut origins were recorded, analysed and significant differences 
determined on a comparison of their mean figiiit>s. Besides, lent 
descriptions of six origins were prepared on the basis of their 
obvious differences in size, colour, texture, etc , and n key for their 
determination was compiled by the Botanist Reported differences 
in appearance between Burma and local origins of Acacia catechu 
persisted throughout the year. 

(e) Inheritance of physiological race characters. — ^The small 
plantations of different forms of Putea frondosa and Schleichera 
trijuga were more or less frosted again this year. They were 
maintained and morphological differences only strrdred. 

(f) Soil quality class indicators. — ^The ecological quadrats in 
plantations of the Demonstration Aren were maintained and map- 
ping was done as usual. 

(gl Congestion in bamboo clumps. — The prescribed treatments 
of different methods of cutting round the periphery, topping and 
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slrip])!!!^, etc., wore Applied to selected chimps of Dcn^rocalams 
stnctus. 

(h) Hoot covipHition . — Tlie experiments leporied on last year 
Avere contiinied on llic following «!peeic.s: — 

Sliorca Tohusta. — (a) Analysis of this year’s figures again 
indirated a significant increase in diameter growth in the 
plots where root competition was eliminated as compared 
with the control plots. 

(h) The G' apart line soAiings of sal done in 1933 and sown 
thinly and thickh* in altcinnte lines at right angles to the 
east to west edge oi n crop of hig .sal poles, to study the 
effect of competition hetween seedlings themselves aie still 
under ohsen’ation. Altemnto pairs of lines have been 
trenched annually to a depth of 18" cutting through all 
roots from adjoining wood. 

Bcsults for (a) and {h) are being analj'scd. 

Ptnvx loupifolia. — Same as SJiorra rohu^Ut (ti) above. 

Ccdrela toona. — ^The espeiiment os rcpoiied last year was kept 
under observation. The loot competition from the sur- 
rounding growth was eliminated by trenching all round 
one of the plants in each of the compninblc pairs (grow- 
ing under the same conditions) and isolating them by 
galvanised iron. 

riitrlm lanccolatn . — ^As Crrlrrla toonn above. 

Iloloptclia integrifolia. — ftame as Cedrrla toona and Phochc 
InnccoJata above except that this has been trenelied in sets 
of three plants. 

Jirwlts. — ^No significant diffeiencos in giowth were ohseiwed in 
the case of last 3 species, 

(i) Thinvivgs m goring plantations. — ^Tbe Ra’c sets of experi- 
ments in replicated series in tho younger Finns hngijolia planta- 
tions in the Demonstration area svere maintained. As reported 
last year, the factors under investigation ore (i) cnmpari.son of 
different grades and methods of thinning.s (C-grade, D-grade and 
“ free thinnings ”), (ii) to compaie tho effects of difieient dates of 
first thinning, (iii) to compare tho ofl'ecis of different early espace- 
ment on groa*th and form, (iv) comparison of thinnings to 
different fixeiL numbers of steras per aero, and (v) comparison of 
different thinning cycles. It is too earl}' to report any results 
so far. V 

'(j) Prunfiing versus natural cleaning^. — ^The two iin'estigations 
in' Shoreg rohusta and Finns longi folia crops into the effects of 
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prunning versus natural cleaning on giowth and timber quality 
were continued. 

(k) Twist in Pinvs longifolia . — The experiments of (a) attempt- 
ing to induce twist and (b) studying the heredity of twist in Pinvs 
longifolia were continued. Plants raised from X-rayed seed are 
progressing and will be examined for occurrence of twist as soon 
as they are large enough for the purpose. 

(l) Controlled hvming . — ^The experiment on determining the 
effects of early burning in young Pinvs longifolia plantations was 
continued. 


(v) AnTiFiciAi- Kegenehatioit. 

As reported last year the 103R monsoon had arrived much earlier 
than usual, in the beginning of June, and continued up to the 
end of September. There were copious winter rains also in Decem- 
ber. Prost occiirred, as usual after the winter mins, but was 
not ns severe ns in the previous few years. The year was a damp 
one. 

The 1987 monsoon also broke a little earlier than usual, — in 
the second week of June, and rains were regular up to the 8rd 
week of September. As in 198(1, the plants had a longer rainy 
season than during previous years. There were a good many lasting 
showers in the middle and towards the end of winter. These were 
followed by frost which, though not very severe, was fairly so, 
and affected some plantations in the experimental garden and 
demonstration area. 

(a) Line sowings . — The following species were tried in the open 
as well ns in shade during 1937 : — 

"Bomhar malaharicxtm , "Boswellia serraia, Celtis tetranda, 
Cordia my.ra, Erytlirina svherosn, 'Lagersfrwmia parviflora, 
Ougenia dalberqioides, Terminalia myrioearpa, Xylia 
dolabriformis. Of these Boswellia serrata and Terminalia 
myrioearpa failed, the others did well. Plants were more 
or less affected by frost particularly those of X. dolahri- 
formis. 

(b) Bains entire planting in the open . — ^The following species 
were tried in 1937. The survival per cent, at the end of the 
year is given in brackets. The plants have not yet been through 
a hot weather ; — Cassia fistula f40), Cedrela tnona (78), Bovenia 
dulcis (87), Morns alha (99). Pterocarpns dalhergioides (8(5), Xylia 
(lolnhriformis (73). 
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For tlie species planted in 193G the following are the survival 
percentages at the end of the first and second growing seasons 
respectively. 

Gedrela toona (74-46), Ilolopteha integrijolia (78-38), Tjager- 
strosmia parvifiora (55-50), Moms nlha (82-G*), Maohilvs gamhlei 
(9G-6*1, Swietenia macrophyUa (96-10*) and Terminalia citrina 
(9G-58). Casualties were mainly during the hot weather. (Figures 
marked* were at the end of the first hot weather, when these 
particular experiments were closed). 

(c) Rains entire planting in cleared lines under shade . — ^The 
following species were planted in 1937, the survival per cent, 
at the end of the year being given in brackets: — 

Cassia fistula (82), Cedrela foona> (53), Hovenia dulcis (9G), 
Moms alba (99), Pteroearpus dalhergioides (96), Xylia 
dolahrijormis (98). 

As regards the species tried in 1936, the following are the sur- 
vival per cent, at the end of the fii-st and second growing seasons 
respectively; — 

Cedrela toona (69-48), Holoptelia integrifolia. (59-38), Lager- 
stroomia parriflora (ll-closcd), Lophopctalum fmhria- 
tum (90-53), Moms alba (82-66), Maehilus gamblei (98-58), 
Swietenia maorophylla f62-2*) and Terminalia citrina 
(92-44). Casualties were mainly during the hot weather 
(• vide note above). 

(d) Winter entire planting in the open and under shade. — Of 
the three species planted out during Fehruaiy 1937, two, rh., 
Maehilus gamhlei and Moms alba survived. Anthoeephalus 
cadamba died during the hot weather of that year. 

The following species wore put out during Fehnmiy 1938: — 

Eugenia jambalana. Ougeinia dalhergioides, Schiiiia tralliehii 
and Stereospermum sua.vcolcns. 

(c) Winter stump planting in open and cleared lines. — At the 
end of the first growing season, the suivival percentages for Acacia 
modesta, Tlovcnia duleis, Litsea polyantha, Mallotus philippinen- 
sis, Pongamia glahra, iSwictenia maorophylla, and Terminalia 
paniculata tried in 1937 wore 30, 44 , 50, 42, 65, 43 lespeetively 
in the open. 

The following species were planted during 1937-38 cold 
weather : — 

Acacia modesta. Aleurites fordii, Bauhinia purpurea, JJolop- 
tclia integrifolia and Terminalia chebuln. 

U2 
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(f) Bains stump planting in the open . — The species put out in 
1936 ore mentioned below with their suivival percentages (within 
brackets) at the end of the Erst and second seasons respectively : — 

Cassia siamia (100-52), Cedrela aushalis (100-92), Cotdta myita 
(100-100), Hovenia dttlris (44-25), Lagerstreemia parvi- 
flora (98-90), Ptosopis spicigera (99-87), Ptcrospermum 
acerifolium (100-91), Tenninalia paniculata (98-84). 
These were all healthy at the close of the j-'car. 

With the species tried in 1937 the following results were 
obtained at the end of the year’, the figiiies in brackets giving the 
survival per cent. : — 

Acacia modesta (83), Cassia siamia (59), Ifolnpteha intrgri- 
folia (100), Phoahe hainesiana (90). 

(g) Bams stump planting under shade . — ^Thc species put out in 
1936 showed the following survival percentages at the end of the 
first and second seasons respectively; — 

Cordia my/ra (98-98), Eugenia grandis (65-10), Eugenia 
opcrculata (99-20), Eevenia dulris (70-47), Lagerstreemia 
parviflora (96-88), Ptcrospermum aeciifdlium (98-90), 
Terminalia paniculata (88-50), Tcrminalia tomentosa 
(88-68). Of the«e only Eugenia grandis almost died out 
in the second year of di ought and frost. 

The following species uere tired in 1937, their suivival per 
cent, at the end of the season being given in brackets: — 

Acacia modesta (88), Cassia siamea (22), Diospyros tomentosa 
(88), Iloloptclia integrifolia (96), Phoehe hainsiana (98). 
Swietenia macrophylla (46), Terminalia eitrina (65). 

(h) Storage of stumps heforc planting . — ^Tlie 1936 experiments 
with Cedrela toona and Terminalia tomentosa stoied in moist sack- 
ing under thatch shelter for 0. 4, 7, 10 and 13 days showed the 
following results at the end of the second growing season: — 

Cedrela toona . — The survival percentages uere 56, 58, 60, 78 
and 58 uith corresponding average heights of 27'2''. 27'4''. 
3T1', 29 2” and 30-F. 

Terminalia tomentosa . — ^The survival percentages were 48, 40, 
42, 42 and 44 with corresponding average heights of 19‘5". 
26-0", 24-0", 26-2" and 24-3''. 

In 1837, Dalhergia sissoo and Terminalia tomentosa were tried 
under similar conditions. 
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Dalbergia sissoo . — ^250 stumps of different diameters prejMired 
on the 10th .Tune J937 were planted out in comparable sets of 50 
stumps after stoinge up to 13 days in moist sacking under thatch 
shelter. Bains continued d\iring the planting periods and also 
afteru'aids. At the end of the glowing season the suivival per- 
centages were 98, 100, 100, 96 and 100 with coiresponding average 
heights of 13*1^, 12*5'', 12-8", 12*6" and I3'3" for stumps stored 
for 0. 4, 7, 10 and 13 days respectively, 

Tcrminalia tomcntosa . — ^The number of stumps and the initial 
treatment were the same as foi Ced7ela toona, but tJie date of 
preparing the stumps was the 13th June 1937. At the end of 
the year the suivival percentages were 98, 100, 100, 100 and 100 
with corresponding average heights of 22‘7", 20*9", 22‘8", 20‘8", 
20’4^ for stumps stored for 0, 4, 7, 10 and 13 days respectively. 
Bains were continuous up to the end of the month. 

(i) Early planting of stumjtss without irrigation . — ^The fort- 

uightlj' planting of 25 Bomha.r malaharicum stumps was started 
from the 5th January 1937, in the open and was continued up to 
the 23rd June 1937. The survival percentages at the end of the 
year were 100, 96, 96, 100, 96, 92. 100, 92, 88, 92, 96, 88 and 80 
with ooiTesponding average heights of IS’S'*', IS'S'”', 14*8'’', 14'3'', 
13-1", 11-0", 14-2", 11-7", 12-8", 11-8", 10-7", 12-1" and 

13’9" for 1 to 13 sets respectively. Occasional showers of rain 
during the planting periods were helpful and the results are 
fairly uniform without shewing any very marked superiority of 
any particular date for stump-planting Bomhnr malaharicum. 

(j) Comparison of nursery sfocJe and natural seedlings . — ^Nurseiy 
and foiest plants of Cedrela toona were tried this year and at the 
end of the first growing season the survival percentages were 88 
for nursery and 84 for forest plants with corresponding average 
heights of 4‘6" and 3'3" respectively. This again confirms previous 
year’s results vdth Eugenia jamholana that, if transplanted, forest 
plants suffer by comparison with plants raised in the nursery. 

(k) Compaiison of nuisery and forest stumps. — Bauhinia varie- 
gata and Eugenia jamholana planted in 1936 showed at the end 
of the 2nd year survival percentages of 94 and 80 for nursery 
stumps, and 68 and 76 for forest stumps respectively ; their average 
heights being 40'4* and 13'1" for Bauhinia stumps and 24‘5" and 
13‘0'' for Eugenia. 

(l) Delayed date of planting stumps . — ^During the rains of 1936 
trials were made with Acacia catechu and Cedrela toona , — stumps 
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taTing been prepared on ibe i-espective dates ot planting. Ihe 
planting commenced on 13tb June 1936 and ws continued at 
weekly intervals until lltb July 1936, 7.e., 5 sets of 25 stumps 
each time, stumps being graded into O’l" diameter classes. The 
following statement gives tbeii survival percentages (numeratois) 
with corresponding average heights (denominators) at the end of 
the first and second seasons: — 



SvKnViX. FSB OEKT. WITH OOBB1»PONOIHO ArBUiOi, HEIGHTS. 



Set 2 of 

Set 3 of 

Set 4 of 

Set 6 of 

Speoies. 


20-6-36. 

27-6 36. 

4-7-36. 

11-7 36. 


Ist 

2nd 

let 

2nd 


2nd 

let 

2nd 

let 

3nd 


year. 

year. 

1 

year. 

year. 


year. 

year. 

year. 

year. 

year. 

Aeac%a catechu 

88 

84 

96 

88 

1 36 

32 

ifii 

A’lJ 

72 

68 


18-4' 

69-0' 

16'1' 

68 6' 

131' 

67-1' 

0 

0 

13-6' 

66-1' 

Gedrela toona 

100 

92 

100 

92 

68 

60 

26 

16 

76 

44 


16-2' 

36-7' 

■ 


121' 

28-6' 

■ 


8-1' 

30-2' 


In the above experiment the rains commenced from 2l8t June 
with piemonsoon showers on 13th, 15th and 17th. 


In 1937 the experiment was repeated w:th Dalbergia sissoo. 
The operations weie the same as in 1936. The planting com- 
menced on 10th June 1937 and was I'ppeated weekly \uitil the 5tli 
set was planted on 6tb August 1937. Suivival percentages at the 
end of the first season weie 100, 100, 100, 100 and 100 with their 
corresponding average heights, as 17-7", 16-2", Ifi-O", 15-0" and 
lO'l" for each set respectively. The rains commenced from June 
20th with piemonsoon showers on 9th to 11th and on 14th. 

(m) Comparison of sowing, transplanting and stumping . — In 
continuation of last yeai’s statement, results for the species under 
trial since 1935 to date are mentioned below including the survival 
percentages of the older plants with their conesponding average 






































heiglits at the end of 1937. Each operation was done at the 
season which, as far as known, was the most favourable for it : — 


Year of 
planting 
or lowing. 

Spccica. 

Hethod (flowing or planting). 

SimVITAL TER 
CENT. AT THE END 

OP THE TEAR. 

Arcrag c 
height at 
the end 
of 1037. 
(Inches). 

1035 

1030 

1037 

1035 

Atacia caicchu , 

nirect rowing 



83 

75 

60 

68-1 



Untlro transplanting 



03 

46 

26 

40 3 



Stnmp planting . 



78 

05 

30 

008 


Bombttx malaiarieum , 

ninet sowing 



70 

.. 

.. 

.. 



Entire transplanting 




60 

38 

13*3 



Stnmp planting . 



00 

00 

88 

32-1 

1030 

Acacia caicchu . , 

DIreet sowing . 




05 

05 

60'6 



Entire tranqilantlng 




70 

48 

32*8 



Stomp planting . 




SB 

62 

5S‘6 


nembax matabaricum . 

DIreet sowing . 


• 


100 

88 

12-4 



Entire transplanting 


• 

• • 

05 

10 

108 



Stnmp planting , 


» 

.. 

08 

06 

188 


Ccircla toena , , 

DIreet sowing 



• • 

80 

13 

23 2 



Entire transplanting 




O'. 

8 

22-7 



Stomp planting . 




100 

00 

44-0 


Celtic (Urania . , 

Direct sowing . 



• • 

30 

.. 

.. 



Entire transplanting 




88 

30 

33-3 



Stamp planting . 




100 

80 

38 3 

1037 

Dalbcriia tinea . 

Direct sowing . 





03 

4'8 



Entire transplanting 





05 

8-6 



Stomp planting , 





06 

17-8 


ilforuf alba . 

DIreet sowing . 





35 

00 



Entire transplnntlng 





03 

16 0 



Stomp planting . 



.. 


00 

11-3 


Ptcroijicrmum acen- 
folium. 

Direct sowing 



- 


05 

4-6 



Entire transplanting 





88 

4'2 



Stump planting . 

• 


.. 

.. 

100 

37 


(n) Branch cuttings . — In the rains of 1936 Moms alba branch 
ctittings were planted in crow-bar holes. These cuttings were 12" 
long and their diameters ranged between 0‘3"-0'6". Their survival 
percentages ■were 74 and 46 at the end of the first and second 
growing seasons with coiTPsponding average heights of 13‘9" and 
53'3" respeclivelj'. The experiment was repeated in 1937 with 
Morus alba, but this time the cuttings were graded into diameter 
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and length classes, and 50 such branch cuttings of each set were 
planted. ]le«ults at the end of the fiist season ueie as follows: — 


Set No. 

Diameters of cuttings. 

Ifcngtli of 
outtmgs. 

Survival 
per cent. 

Average 

heights. 

I 

0'.T — O-O’ 

■■■ 

SS 

13-r 

II 

0-4' — 0-8' 


30 

12-2' 

in 

0-5' — 0-8' 


40 

16-9' 

TV 

O'O* — M' 


28 

10-4' 


(o) Proiiagation from lateral root systems. — In August 1935, 
60 lateral roots of Balhcrgia si^soo, ananged in O'l'' diameter 
classes, ranging from 0-2" to l-l^ in diameter, were planted out 
in pits, flush with the giound level. Results at tlie end of fiist, 
second and third gi owing seasons weio as follows: — 


Season. 

Isb sonson 




Survival 
per cent. 

80 

Avenge 

heights. 

SS» 

Slid season 


* 


GG 

23-r 

Jitd season 




CG 

47-0' 


(p) Nvmhcr of jilants per patch. — ^Plants of Pinus loitgifolia 
raised hy patch sowing were latci on thinned out leaving 1, 2, 3 
and 4 seedlings per patch in a replicated scries. The following 
table gives their piogressive annual lesults to the end of 1937 1 — 


Year. 

No. of p1ont*i per patch. 

1 

2 

3 

4 

Average heights ia inches. 

1033 .... 

9-0 

0-7 

0-7 

9-7 

1934 .... 

14-2 

10-0 

10-8 

10 8 

1035 .... 

22-0 

23-1 

24-3 

24-3 

1030 .... 

37'3 

35 0 

30-3 

39-2 

1037 .... 

05'3 

0C>6 

00 9 

07-2 


It would appear that ' differences in height growth were not 
significant. 
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The experiment was repeated with A cacia catechu sown in 1935 
and thinned io the lequired numbei of plants pei patch in 1936, 
and Bombaas malaharicvm sown in 1936 regularised in 193T, and 
with Tei'minalia tomentosa in 1937 with 2, 3, 4 and 5 plants 
per patch. Their results are tabulated below: — 


Species. 

Year. 

No. of plants per patch. 

m 

2 

3 

4 

B 

1 Average heights in inohes. 

Acacia catechu . 

1936 . 

29'0 

29-1 

20-0 

29-0 

• • 

1 

1037 . 

S 5-4 

62-4 

63-2 

1 


.. 

Bombax malabaricum. 

1937 . 


9-0 

0-1 

9-0 

• • 

Terminalia tomentosa . 

1937 . 

IH 

8-1 

8-1 

8-4 

8-3 


(q) Araucaria plantations . — ^The A. cunninghnmii plantation of 
1931 is growing well and has reached a maximum height of 14' 
at the end of the 6th year. 

Plants of Araucaria hidwilUi mixed with Finns longifolia in 
1929 have attained a maximum height of 13' at the end of 8 years. 
The small plot planted up with A. bidwilKi during 1936 was main- 
tained with necessary tending operations and the plants look quite 
healthy and promising with a maximum height of 30®' at the end 
of the last season. 

(vi) Nuksery Wobk. 

The seed crop in the forests of the Dun valley was not good 
during the year. Flowers, seeds and fruits of many species were 
blown away by one of the heavy storms that occuiTed in the valley 
during the month of June and wrought considei'able damage. 
Stock of various species was raised for use in the Experimental 
garden and" Demonstration area. 

The following experiments were carried out in the nursery 
during the year; — 

(a) Experiments with different degrees of nursery bed shades 
(Experimenter 14) were repeated with Adina cordifolia and Antho- 

cephalus ^cadaniba. 

Adina ebrdifolia, — ^Results were the same as in previous years 
in that stocking and development were the best under tin shade, 
fairly good under thatch, poor under batten and worst in the open. 



















AnthocepJiahis cadamha. — Germination, stocking and develop- 
ment were the best under batten shade, good under thatch and 
fairly good under tin and poor and patchy in the open — thus 
practically confirming last year’s results except that results under 
tin shade were better than under thatch last year. 

(b) The manuring experiment (No. 16) in nursery beds having 
the same past history was continued with the seeds of Morus alba. 
Crotalaria junoea. Cassia tora and Lucerne were again used this 
year as green manure in 3 different beds, whereas artificially pre- 
pared farmyard manure was added to two other beds separately 
at the rate of 10 and 20 baskets per bed ns last yeai ; besides three 
other beds were prepared with 10 and 20 baskets of farmyard 
manure and Adco respectively. One separate bed was kept as 
control. Morus alba was the species used for test and the quantity 
of seed used foi the nursery beds was the same in all cases. The 
average heights of Morus plants for each kind of manuie are given 
below: — 


Manure. 



Average heights 
in inches. 

Bemarks. 

1. Grotalana Jttneca .... 



10'7 

Besnlts shew 
oonBiderablo 

2. Cassia tora ..... 



12-1 

variation year 
after year. 

3. Imeamc 



11‘2 

4. Artificial farmyard, 10 baskets . 



8'6 


Sa 20 11 • • 



10-0 


6. Farmyard manure, 10 ,, . 



11-3 


7. Ditto 20 ,, . 



9-5 


S. Adoo — 10 baskets .... 



10 4 


9. Control 



10 0 



Cassia tora seems to liave given the best lesults this year. 10 
baskets of farmyard manuie and all green manures proved decidedly 
better than the control. 

^(c) Best material for seed covering (Experiment No. 92). — ^An 
experiment was conducted to determine the efdcacy of various seed 
covers, vis., (a) well washed coarse sand, (b) sifted decomposed 
vegetable manuie (made using “ Adco ”), (c) faimyaid manure 
and (d) sifted nursery soil, on the rapidity and unifoimity of 
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germination of sliaded and unsliaded Kydia calycina and Terru^i- 
nalia chebida seeds. 

The data collected weie analysed accoiding to the technique 
of analysis of variance, with the result that the difEerent covers 
had no significant effect on the maximum germination of the two 
species whether shaded or unshaded. A significant result however 
was obtained on the rate and germination in case of unshaded beds, 
the coverings in order of efficacy being (6), (c), (d) and (o), with 
no marked difference between (b) and (c). 

(d) Best time for seed collection. — 5 lots of the seed of Termi- 
nalia chehula collected on 7th December 1936, 15th December 1936, 
23rd December 1936, 2nd Jannaiy 1937 and 11th January 1937 
were sown in randomised beds on the same day and under similar 
conditions. At the end of the yeai‘, the survival percentages of 
plants from seed of different dates of collection were 16, 8, 10, 4 
and 4 respectively, with their corresponding heights as 4'4", 4*3", 
6-3^, 5-1" and 4-6". 


(vii) Miscellakeovs. 

A small plantation of AgatJiis palmerstonii has been raised in 
the Experimental garden. The two small plantations, — one of 
Broussonetia papyrifera raised from branch and stem cuttings and 
the other of Hovenia dvlcis, raised by stump-planting last year, 
were tended. About 42 per cent, of the former have sprouted so 
far and a few more are likely to follow next rains when casualties 
will have to be replaced as required. The plants of H. diilcis aie 
making good progress with a maximum height of 6 ft. and an 
overage height of 3J ft., while the survival per cent, is 92. 

(viii) Eeclamation Aino apfoebstation. 

(a) Miscellaneous Working Circle. — Acacia catechu, Bamhvsa 
polymorpha, Cedrela toona, Dendrocalamus strictus , . Dendrocala- 
mus longispathis and Moms alba raised for afforesting the failed 
leak compartments as mentioned in last year’s report were tended 
during the year. Blanks in existing teak and Gmelina compart- 
ments were planted up with stumps and entire transplants of mis- 
cellaneous species. Thinnings were also done in some of these 
compartments, combined with pruning in the Gmelina crop. 

The rosewood plantation in two adjoining compartments has 
been regularly pruned and the miscellaneous species, chiefly the 
quick-growing Broussonetia papyrifera, removed wherever inter- 
fering with' the rosewood. 
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Plants of Aleurites jonVn and A. montana aie now faiily 
established in one of Ibe cletucd io<>owood compaitinents. A small 
plantation of Celtic tetrinitla was also laised dining the year undei 
report. As stipulated last year a 15-acre plot has been sown iidtli 
Pinvs longifolia to laisp ciops fot an extensive replicated set of 
thinning experiments. Five moie compaitments leased out to 
taungya cultivatois will be used up next mins. 

(b) Sal Worhng Circle . — Compartments 1, 2, 10 and 11 weie 
thinned. Blanks in some of the compartments were planted up 
with the stumps of Cedrcla toona. Tcplirosta cogelii was sown in 
C. 12 in connection iiith F.xpeiiment No. 41 (cover crop). Frost 
occuired this year ns usual but damage was limited to small and 
unprotected plants only, llixed line sowings of Dalhergia sissoo, 
Dodonca viscosa, and Bauhinia species, eaxried out last year were 
found to have afforded some pioteetion to tender sal against light 
frost. 

(el Chir (Pinvs longifolia) Worling Circle . — ^The chir eiops of 
various oiigins weic kept under obseri’ation and all experiments 
herein were maintained. 

II. — Statistical Section. 

(i) Yir.i.D 

The total miraber of existing sample plots (inclxiding tree incle- 
ment plots) to the end of the year was 1,723 against 1,C56 of the 
previous year. 487 plot files weie computed during the year while 
47G sample plot files (including those for 57 new plots) weie received 
from different provinces for routine computations. 

During the year under report the Cential Silviculturist with a 
field party laid out 39 new sample plots in Cooig. A few more 
weie laid out by the Statistical Assistant Silvicultui ist in the 
Andamans towaids the close of the year. 

Yield tables weie compiled for the plantation irillow {Sali.r) 
from data received from Kashmir. Provincial j’ield table curves 
lelating to the main ciop of Nvlambui plantation (Madras) were 
prepared in connection with revision of the woiking plan. Enough 
data were collected and worked out for an all-India teak plantation 
yield table to be published in the near future. 

(ii) Miscelt-akeous. 

Single tree volume data were computed for Terminalia tomentosa. 
for some provinces on the basis of such figures as could be accepted. 
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III.— Miscellaneous. 


(i) PUBLICATTOtrS. 

Two Indian Forest Becords of Silviniltwrc Series weic published 
during the j'^ear, one on “ Seed weights, plant per cents., etc., ioi 
forest plants in India ” (in revision of Forest Bulletin Bo, 41), 
and the other on " The foimation of heaitwood and its amount in 
deodar timber ”, besides a number of contributions fiom the Branch 
published in the Indian Foi ester. 

A monograph on the silviciiltuie and regeneration of the 
Diptcrocarpus spp. is ready for the pi ess, and revision of Forest 
Bulletin Bo. 78 on the problem of the pine teak plantation and an 
All-India teak plantation yield table ueic partlj' completed. 

(ii) PnoTOGKAPiiic SremoN, 

Heavy arrears of work which had accumulated in the past have 
been considerablj* reduced. The demand for photos and slides, 
etc., has been steadil}' on the increase from difPcient provinces, 
for their industrial exliibilions, educational iiistitiitioiih and otheis 
for illustrating popular or scientific Icctuies. A good collection 
was also exhibited at the lost .Tubilee session of the Indian .Science 
Congress at Calcutta. 

The total number of pi infs in the general seiies comes to 4,oGl 
and in the specific .'i,14{l, against .1,798 and 4,f)29 lespcctiA-cly 
for tlip last year, thus adding a total of 1,880 photographs in the 
collection during this year against 457 of the previous year. 

2,635 prints were prepared tor difl’eient Pioviiices, States and 
educational iiistiiutions, and 50 were made tor lepwduelion in 
various publications. Collection of 16 m.m. films has also been 
just commenced. 

(iii) Rrrouns. 

The documentation pail, increasing from year to year, has 
always been an important loutine work of the Ih-auch. Although 
large numbeis of publications (including periodicals) were marked 
for ledger files during the year under report, there is yet much scope 
for improvement. In the matter of ledgei filing the Biancli, 
with its present limited staff, cannot make jnopor use of the vast 
amount of literatnie received each year. In manv cases it can 
do little' beyond referencing them in a general way. 

Bow ledger files opened duiing the year wej-c 30 under the 
specific and 16 under general, their totals at the end of the year 
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being 1,307 and 486 respectively. 67 new books and working plans 
were added to the library during the year, bringing the total to 
786 vriih 573 bonnd vohimes of peiiodicals. 

Abstracting of all Indian forest literature was continued as 
usual for the five agencies in India and abroad, and lists of addi- 
tions of important books with their brief abstracts weic circulated 
to all the provinces. 


(iv) WOUKUTG TIjAKB. 

Notes were written on two plans under preparation during the 
year, — one for the Cachar dirision (Assam) and the other for 
Hoshangabad fOentral Provinces). 

(v) Musktoi. 

The model illustrating the altitudinal zonation of forest types 
was completed as well as another new model for the " coppice- 
with-standarda ” system. Besides, necessary improvements were 
made to the older models and enlarged photographs were partly 
coloured. Fifty selected stereo-photos on n stand were also added 
to the museum. A portable duplicate erosion model was also com- 
pleted which was lent to the Tialiore exhibition where it attracted 
considerable notice. 

(vi) Totor, 

Mi. M. T. T/iurie toured in Kumaon in the hot weather in 
connection with the resin tapping experiments and in the cold 
weather in Coorg and in Madras. Tn Ooorg he laid out a number 
of statistical plots. 

Mr. M. A. Kakazai, Statistical Assistant Silviculturist, leverted 
to the United Provinces and was «iiicceeded, on the 17th April 1937, 
bv Bakshi Sant Ram of the Puniab Foiest Seivice nho lemained 
theieafter in charge of the Statistical Section throughout the year. 
ITc toured in Chakrata (United Proi’inces) in connection ndth the 
remeasurement of sample plots. Uc was also deputed to the 
Statistical Laboratory, Presidency College, C.slcutta, for a peiiod 
of 2\ months for a short course under Prof. Mahalanobis. hfr. 
Sant Ram also represented the Forest Research Institute at the 
Statistical Conference held at Calcutta under the auspices of the 
Science Congress, where a paper on " Some practical aspects of 
the application of st.stistical theory *o silvicultural research ” bv 
the Central Silviculturist (Mr. Laurie) was rend. Ue toured with 
a field party in the Andamans in connection with the 'ample plot 
work from February 1937, 
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CHAPTER III.— BOTANY BRANCH. 

Systematic Botany. 

A brief reference was made in last year’s report to a paper 
on two South Indian Dipterocai’ps, D. indicus and D. bourdilloni, 
and another on Indian hambmem These papers have not yet 
been completed, but Mr. C. E. Parkinson is still working on them 
and it is hoped to publish them during the next year. 

A paper dealing with five species of the Dijiterocarfaceoi was 
published by Mr. Parkinson during the year. 

A paper dealing with the known grasses of Assam, including 
several species new to science, was also completed and submitted 
for publication. 

Synecology.—K paper on the synecology of the Aka^ Hills, 
Assam, a region about which our botanical Icnowledge is ver} 
meagre, was submitted for publication. 

Ideniijicntion of specimens, — 1,40G specimens from outside 
sources were identified during the year, this number includes part 
of a large collection from the Nilgiris made by the Forest Botanist. 

Mention Las been made in previous reports of the large number 
of specimens which are received and identified as a inatier of 
routine and it has been stressed that such identification takes up 
a large portion of the time of the Forest Botanist and his assistant. 
This is true but at the same time collections sent in by forest 
oflBcers from all over India are very welcome ; they very often are 
exceedingly valuable in helping to fill up Incunie in the herbarium. 
Material from Madras is greatly deriied foi although some of the 
best botanists in the Indian Forest Service worked in the Madras 
Presidency, this lici barium contains suipiisingly few sheets of 
their collections. 

One hundred and seventeen specimens were sent to the Royal 
Botanic Gardena, New, and twenty-two to the Royal Botanic 
Garden, Calcutta, for identification or for confinnation. 

Herbarium.— 2 specimens were incorporated during the 
year. The more notable totals include Dr. N. L. Boris 1,179 sheets 
(Nava Hills, England, Ceylon and Hongkong), M. B. Rnizada’s 
432°shcet8 (Behra Hun and Maunsar), Botanical Foicst Officer, 
Assam’s 257 sheets, C. E. Parkinson’s 110 sheets (Kuraaon, 
Bashahr, Buima), Hirector, Melbourne Botanic Garden’s 129 
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sheets, Gray Herbarium’s 99 sheets. Dr. Bor’s Naga Hill collec- 
tion was specially welcome as it contained rery many species which 
were not represented in the herbarium. The remainder was made 
up from the numerous smaller collections and individual speci- 
mens sent in by foiest officers and others. 

The following specimens were distributed in exchange or 
donations: — 

The FiinLipal Botanist, Depaitmcnt ot Agnculturo, 


Pretoria, South Afiica . ... 70 

Tile Dhectoi, New York Botanical Garden, New 

Yoik, N Y., U. S A 70 

The Fdiest Botanist, ^klaymjo, Buima . . . 117 

Tile Botanical Foirst Officer. Shillong, Assam . 5 


Total . 262 


Dr. R. E. Stewart, Professor of Botany in the Gordon College, 
Rawalpindi, worked in the herbarium on ferns for a week. 

Rao Bahadur T. S. Venkatiaman, Government Sugarcane 
Expel t. Imperial Sugarcane Station, Lawley Road Post, Coimba- 
toie, consulted the collection of glasses. 

Professor S. A. Akhtar of Eabul woiked for sometime in the 
herbarium on his Afghanistan specimens. 

lAhrary, — ^Fortj'-six books and fifty-seven volumes of peiiodicals 
wore added to the libiaiw* during the year. 

Tours . — Ml. C. E. Parkinson undeitook a lluee weeks’ tout in 
the Simla Hill States during the month of June in older to find 
the “ aromatic sage ” of Eraser, which is believed to be the 
“ soma ” plant of Hindu mythology. He travelled over Fraser’s 
route and came to the conclusion that the “ aromatic sage ” could 
be no other plant but Meriandra strohilifera. 

Tile Forest Botanist toured in Madias and Coorg for six weeks 
in Hovember-December in order to identify the trees standing on 
the linear increment plots laid out by the Silviculturist, Madias. 
About 7,000 trees were dealt with. 

Mr. Mukat Behari Raizada visited the Agri-Horticultural 
Garden, Hew Delhi, in July to select plants foi the Botanical 
Garden. 

Dr. K. D. Bagchee toured in the Chakrata forests in May, 
June and July in connection with his investigation into Himalayan 
conileioiis i lists. . He toured in Bengal and Bihar in January and 
Febiuary in connection with the diseases of the sal tree. 
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Seed supply, — ^Tlie deuiaud for small aulheuiic samples of seed 
continues to increase year Ly yeai. Tlie list of seeds offered in 
cxchaiipp tiom tlie Arlioietum and Bulnuicnl Gnideii of the Forest 
Hesenrch Institiite ^vas as usual distribiited to all piovincial forest 
dopaitments in India and to vaiious botanical institutions in 
India and abroad with u’bicb seed exobanpfe lelations are main- 
tained. Aboiit 500 packets of seeds weie supplied in response to 
(be numerous reqiiests received. 

In addition to the above, 31 indents afrprepatinpf about 1,150 
pounds of seed were supplied duiinp the year. The seeds supplied 
include a number of exotic species lecpiisitioncd by the Central 
Silviculturist and other forest olReeis from the provinces. The 
followinp seeds were obtained and supplied to them: — 

1. Tephrosia voyclii, Pinvs carihwa, Markhamia platycaly.r 
and Chloropliora ercehti to the Central Silviculturist. 

2 European larch {Larir curopwa), .fapanese larch (Lari.r 
Icaympferi) and Korean larch {Lari.r dahtirica vnr. Prin- 
cipis Puprrchfii) for the Divisional Forest Officer, 
Garhwal Fo.rest division, TTnited Piovinecs. 

•3. IIer7nato.rylon campcchiamim for the Foiest Eescarch 
Officer, Bihar. 

The seeds mostly in demand were: — Acacia scticgaj, Actino- 
daphnc hoolteri, Sagcra'a cllipftca, Cvprcssns torulosa, Chloro- 
phora crcclsa, Tcctona qrandi's ftoin Malabar, TJydnocarpvs 
wightiama, TaraUiogcnos hursii, Encalgptvs naudiniana, Cas.<!ia 
nvriculafa, Gwcliva arJjorea, A:^diracJifn ivdica, Pinvt crcclsa. 
Allies pivdrovi, A. irchhinna, Bojitha.r vialnhariciim, Scviecarpvs 
anacardiinn, Sapivm schifcrum, Dalhcrgia sis'soo, Piviis longi folia, 
Ccdrus dcodara. Acacia a-rahica, Anogdssxis pcndvla, Prosopis 
glandiilosa and P. jxtliflora. 

Botanical Garden and ArliorcUim. — ^Durinp the period under 
review work in the Botanieul Garden eontinuocl to make steady 
progress and the results so far obtained justify the money and 
labour spent on its maintenanee. About 80 plants ie])rescnlinp 
20 families and 03 genera were planted out during the year. Tlie 
“ Glass Mouse ” in which various cacti and succulents are dis- 
played is an attractive and interesting addition to the garden. 
The rearrangement of the Bose Garden has been a success. Tlie 
winter and rainy season show of annuals adds «rently to the attrac- 
tiveness of the garden which is now being visited by an increasingly 
large number of visitors. Tire growth of creepers on the Green 
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House is progressing favouiably and as soon as the whole is 
covered it is pi’oposed to grow shade-loving plants inside it. 

In the experimental garden and nursery about 300 plants were 
raised for planting in the Aihoretum and Botanical Garden; in 
addition to this numher about 400 were distributed for planting 
in residential grounds at Hew Forest, the adjoining Indian Military 
Academy and elsewheie in Delira Dun. 

Planting in the Arboretum eontinuefl to make good progress, 
about 90 plants having been planted o\it dtiring the year. For the 
improvement of the giounds a plot of land west of Trevor road 
was fenced in and planted up with ornamental species known to 
do well locally. 

Miscellaneous. — As iisual many enquiries on botanical subjects 
received from forest officers and others in India were answered 
and advice given in botanical matters. 

Mycology. 

Shisham root disease. — k paper incorpoiating the results of 
this investigation is now’ ready for publication. 

Sal root disease. — ^Thc Mycologist undertook on extensive tour 
in Bihar and Bengal where the disease is most prevalent. As a 
result of his field studies Polyportis shorem appears to be the 
common cause of root-rot of sal in both provinces. 

Trametes incerfa which seems to induce a heart-rot of the stems 
of poorer class sal is apparently restricted to Bihar fOonveision 
and Hill "Working Circles) only. 

Of the fungi which cause sap and outer heart-rot Fames tricolor 
and F. melanaporus occur in both provinces but F. lamaocmis 
appeals to bo confined to Bengal. 

Puie cultures of these f\uigi have been established and cultural 
studies commenced. 

A collection of various types of fungi on sal was made during 
the tour and identified at Calcutta. 

The United Provinces sal foiests (Gorakpur, Bnhraich, Pilibhit, 
Haldwani, Eamnagar and South lOieri divisions) where sal sufEeis 
from vaiious lands of unsoundness have not been visited ns yet, 
bus it is proposed to do so shoitly in order to make a comparative 
study of these diseases. 

Mycorrhieal fungi and associated problems . — An histological 
examination of sal mycorrhiza has been made and microscopic, 
drawings prepared. Cultural work is in progress. 
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It is now proposed io prow sal seedlinps in sterile (a) water, 
(fo) soil and (c) Affar Aytir in oidei io deleimine the most suitable 
media for their piouth and foi tlie pnipo-jp of iiioculnlions with 
puie culiuies. 

The invpstipations into “ damping off ” of forest seedlings and 
the “ die-back ” of Gmclina arhorea have had to be omitted from 
the programme of woik for want of time. 

Citltiirnl slmliei of some fungi aHackhiy comfcro\n tiecs and 
fheir pafhoffcnrctii/. — Sajjlinp** of Pnnn rtrrha and Cedru^ 
ilcoilara wliieh wcio inoetilnfed at Chakrata scveial years ago with 
pure cultures of Trametrs pint and Fames annosus respectively have 
been definitely infected and have produced the ehaincteristic rot. 
Isolations from them developed the same ojganisms again. 

The Itioloqicnl rclalion^ of the followiny coniferous rusts have 
hern estahlishciJ with their alternnir forms ?>>/ j7»oculnfiO}i.s and o 
paper on each is under preparation : — 

Cronarthnn himadayensc {-Peridrrjnium himalayensc ) — The 
third paper dealing with the successful inoculations on 
pine (Pinus Jonr/ifolia) with the telctitostage from Sieertia 
is being prepaicd. The inoculations from pine to Sieertia 
have alieady been rccoided in a previous paper. 

Cronartiiim rihieola {-=Pcridennivm indeeum ). — The inocula- 
tions from Pinus cicelsa {P. indeeum) to Rihrs ruhrum 
and from 72. ruhrum (Cronarthnn rihieola) to P. execlsn 
have been successfully carried ouf and the genetic con- 
neefion between the two lusts determined. 

Similarly. Peridrrmium orienfale ( — P- eomplnnatum) on the 
needles of Pinus lonyi folia has been matched uith Coleosporium 
eampanuht on Campanula rolorata-; J*rtidennium hreeius on needles 
of Pinus cxceha, willi Colrospotium n. sp. on Senerio rufinerris; 
Peridermivm piera' on Pirea matinda with Chrysomy.ra himalcnsis 
on Jlhododendion arhoreum: 7*erideintiuin ephedra' on Ephedra 
ruh/aiis wifli Ifyalopyara ii. sp. on Alhi/rium aeiostiroides and 
Peridri mium ahics-pindiou inn on Allies piiuhow with J^redinopsis 
n. sp. on Polypodium sp. 

The und Cl mentioned Tlimalayan nists still leinain unmatched : — 

Peridermium cedri on Cedrus deodara, P. thomsoni on Ahies 
pimhom, Chrysomyta pieeo’ on Jh'eea morinda, Chryso- 
myxa dietelii on Rhododendron lepidoium, Peridermium 

o2 
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near cerehrwm on stem of Pinus kJiasya and Pcridermium 
Bp. on needles of Pinus hhasya. 

Toxiciinj tests of wood preset vatives. — The preliininai'y ejwpeii- 
ments lioviiip been roinpleted it is now proposed to nse 
cultuies of Polystictus Mrsiittis and Schizophylhtm com- 
mune to test the toxicit}’ of Ascii as compaied to that of 
Creosote + fuel oil preserrotive. 

Routine prohhm . — The inoculation of Dalhergia latifolia. 
No further uoik was done. 

Herbarium,. — A large collection of fungi has been made, identi 
fied and added to the herbarium. 

Museum. — A number of important uood-iots of conifers and 
broad-leaved hniduoods arc being added. 

Pure cultures of Tra metes inceita on sol, Mcriilliis siniilis on 
Dendtrocalamvs stiictm and a diy rot liingus on nnlnnt have been 
added this year. 
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CHAPTER IV.— ENTOMOLOGICAL BRANCH. 

Ckdbela Toona Insects. 

The parasitism of Hy<psi'pyla- rohusta was studied by sack- 
bandiug toon trees in the New Poresl Estate; 18,800 larvae were 
collected, the maximum from one tree being 386. The parasites 
of larvae of the first and second generations included Braconidae 
4 species, Chalcidae 3 species, Ichneumouidse 8 species, Tachinidae 
1 species ; the predators were Opilo discodimt and Idgia melamums. 
Ichneumonids parasitised the shoot boring larvae of the winter 
generation. 


Dauiergia Sissoo Insects. 

Tlie shisham plantations Gltanga Manga, Chickawatni, Daphar, 
Hhanewal, Miranpur and Shahdara were visited in May to study 
the extent oi parasitism of Plecoptera rejlcxa and other defoliators 
and to obtain material for breeding in the Behra Dun insectaiy. 
Several hundred thousand caterpillars were despatched from all 
localities by the Forest Entomologist and by the divisional staff. 
Unexpected difficulties in transport were encountered and excessive 
mortality occurred owing to high temperatures and rough handling 
on the railways; it will be necessary to devise special methods 
for packing and protection of live insect consignments if transport 
on a large scale is to succeed. A project to distribute and colonise 
the parasites of shisham defoliators in the plantations will be 
undertaken next year. 

Etvorista picta, a tachined parasite of Plecoptera reflexa, was 
studied at Dchra Dun and was carried through 6 generations up to 
March 1938; parasitism of third and fourth stage larvos up to 
20 per cent, was obtained. 

Trichogramma minutum from eggs of Hyhlcea puera was reared 
on eggs of flour moths. Bearings on incubated Plecoptera reflexa 
were started in December and 5 generations in eggs of the last 
species were cariied through. 

Lantaka Insects. 

f V 

In connection with the problem of controlling lantana by 
means of its insect pests the fauna of this weed was studied at 
Dehra Dun throughout the year. Ovei 50 species were investigated 
of which 36 species attack the leaves, 10 the soft shoots, 7 the 
flower buds, 32 the flowers, 13 the young fruits, 10 the mature 



84 


fruits aiic] OHO speoios lioios the uood}* stems. It is estimated 
that over dOO !>j)cci»><, of Jndian inserts visit lautanii. 

Most ocelli only in .small iiuinlins o£ individuals but bcscial 
species of defoliatoKs and llower oi fruit calois bleed lonlinuoiisly 
on Inntana, c.p., Ityjirnn ignoUtli*. -Mliieli lias nine ponci.ilions a 
year with a lon/r cold neatlier brood. The lefriilar bieedeis me 
pievpiited fioin ini'ie.isin^f abund.inth by wilt disease and pai.ibites; 
tliej" are also diflieult to icar in an inscelary on nerounl of disoaeo, 
and do not oilei niiu')i s<opr foi aitifieini nniltiplieation. 

The Innt.inii seedllj, OpUwmyin litnta}w, wa®, we eoniludc, 
inttodiiced (o ])nnc;aloie in ]!t2I and has sinee spread ovot tlie 
whole country. It has 21 /'eneiations a ycai but is pai.isitised 
by 8 species of Chaleidoulea. I'liiits attaebed by the fly definitely 
^enninate and the ^'eiiiiinatinn penentape is of about the s,imo 
ordei as iii unaitnebed fiuits which is veiy low, le«s than 15 poi 
cent. The fly (niiiint be lep.irded as a f.ii tor of im|)nil.'inre in 
prevrntinp the I'einnnation of fallen lantana beiiies. Xoi is 
PlatyptiUo pitsiHuhu Iphi of any value in eheehins the fiiiitinp 
of lantnua. 


Mil HI I IS Ciiwimr.i Iksict.s. 

The champ hup, puncHflcro, was maintnined on raped 

tioes in the inseitaii paiden. Tn Dehra Dun it has the saino 
habit as m Btiip.il of lem.iininp seij localised without a tendeney 
to dispetso ill the UMiiph.il stapes. A pieliniinati se.iidi foi other 
epeeics of I'rotlpUt and theii imtuial enemies was made in yaini 
Tal division. 

Moiir.s Imhc’s Tn.siii.s. 

Tho parasite, Cnlrut para-rJnta, was reared on Marparonia 
pyloali^, a imilbeny defoliator at Dehia Dun and colonics were 
tianspoiied to ('hanp.i Maiipu phintation, I'lininb; l.j,700 p.ii.i- 
sites weio libeiated in June anti 20,t'fl0 in Xoioinbei. 

A survey of the paiasitism of Mnrgaronui pijloalis in the iiri- 
pnted shishnm plantations of the I’uninb was started and about 
20 species weio obtained but vei\ tew base yet been identified. 

% 

S.ssT.vT.mi AiaiWM iNsrn.s. 

Large collections of sandal insects made in Salem district weic 
identified for the Madras Foiesl Depaitment, Tn niateiial taken 
on field ciops in several localities between October 1930 and Janu- 
ary 1937, aniountinp to 7,200 specimens, .lassidie weie pool Is 
icprcsentcd and Aphidic and Thysanopteia weio entiielj' absent. 



Sticlqr paper traps eaoli 3' x 4', exposed at heights of 3 to 8 feet 
in Nogannr forest between Oclobei 1937 and January 1938 yielded 
over 5,000 specimens; these were dissolved out of the adhesive and 
the majoriiy were identified. Thysanoptera comprised 55 per cent, 
of the total catch ; aphids and jassids were rare. 

Studies in the seasonal incidence and distribution of the Hete- 
roptera of sandal were completed with the examination of tbe 
remaining 1,600 specimens, which added 25 species to the insect 
fauna of sandal. Indian Forest Records were published on the 
Lygseidse, Sermaptera and Orthoptera. 

h7o field worh was undertaken by the Forest Research Institute. 

SwinTSMA Maeagoni Insects. 

Very little could be done at the Nilambur insectary on IIypsi~ 
pyla> robusta without dislocation of the work on teak defoliators. 
In Nilambur the shoot-borer appears to be entirely free from 
parasitism. An egg-paiasite, Trichogramma miniiturn, was multi- 
plied and 6,000 were released in mahogany plantations. The data 
obtained in the Madras sample plots were examined. 

Pagiophlaius longiclavis, the collar borer, was foimd to bleed 
also in the thicker shoots of mahogany and its work is liable to 
confusion with that of H. robvsta in sample plots. Collar borer 
attacked plants remoA'ed in contiol opeiations were regularly 
analysed at Dehra Dun and it was found that the majority of 
uprooted plants contains no living borers, emergence having 
occurred before detection. 

Tectona Ghakihs Insects. 

Dejoliators. — ^An inseclaiy was maintained at Nilanibur from 
1st April 1937 to 28th yovembei 1937 to study tlie defoliation of 
teak and the parasites of defoliators. 

Thiougli the courtesy of the Forest Department, Uuiraa, their 
Forest Entomologist maintained an Insectary at Insein for the 
collection and despatch of teak defoliatoi parasites to Madras. 
Fifty-three lots were weceiA’ed at Isilambur transported in cold 
storage by ship between Eangoon and Madras and theieafiei as 
railway parcels. 

About 1,600 Hyblaia puera larvro were exposed in 11 experiments 
to 3 species of Burmese Apanielcs but only one generation of 
parasites was reared and the remaining mnlerinl wis exieiniinated 
by bacterial disease of the host. 
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About 600 itucra larvn: weic used for 3 species of tncbinids 
u'ltliout csUibliblung the parasites. 

Brachymetin cuplo'w, Crnimop^ desertor and Eucarcclia 
itockiana wore hucros’^fully imporleil but tbohc species ucie found 
to be indigenous. 

A specie.s of Trlfhoyrnmnw uas inipnitrd from Durum in 9 
consignments and bicd tip on eggs ol HapnJia macharaVt, Dm- 
crisia obliqua and a flotii motb. lot Ij -eight cxpeiiments using 
5,000 eggs were rondiicled and »i the end of the uorl> about 225 
parasites weie released. 

Trichogramvm minutum. — ^Maieiial uas ohlnined fiom wild 
egg inas>.es of Dinrrivt) uhhqua and fiotn the Ms sore fioveinmeiit 
Kntomologist. Twentj'-lhrce generations uere ie.iied and 9,250 
par.isites were lele.ised at tlie end of the opei.iiions. 

Ccilria partulorii. — .\bout 1,000 iinlitidnnls ueie ti.inspoiled 
fiom Dehra Dun to Xilamhnr in Manh 19.'17 and ever 6,000 
eocoon-oolonies representing half a lahh of paiasiles were produced 
in the inset liiry. As hosts for this btecding noth uilei- 

pillais uert' used. About 10,(K)fl paiiisites weic released in 11 
localities in the Vilambur te.ilc jdnntations and a colony of ollO 
was successfully shipped to lluiiua. Ilecotcric' ueie made in tun 
localities in Septeinbit 1937 fiom an nlternatite host, Bi/yntpui 
ijtmtrrimhf, on Utlicttn^ i^ora, niul cocoons ucTe found in .\piil 
1938 on fallen te.ik Icates nttacl.cd b\ /lapnlin mntho niltt in a 
third locality. 

The incidence of jiai.isitism of mnrba ralis (fifteen bpceies) and 
of puera (four species) between April and Xo\emlK-i 1937 was 
detei mined by legular s.inipliiig; t>.5 per cent, of the lannl paia- 
sitism of vtarhn ralts uns due to ii-hiieunuinids and 9.5 per cent, 
of the paiasitism of pittra was due it' f.tc'hinids. D.iclerial disease 
was exfensivo. 

Geological surveys of the misrellnncoiis trees, shrubs und other 
vegetation in teak plantations hare lesiilted in the conifiilation 
of lists of jilants that are («) desirable because they are food- 
plants of clefoliutois that oie alteinathc ‘hosts of paiasites of 
maclinralit and pticra, oi (6) vndesiiable because they aie altcr- 
natisc food-plants of inarbtrralh and piiera or other pests of teak. 
Eleven of the desirable plants, are faefois in the eontiol of puem 
and 46 in the control of machtf ralh. Eight species are undesiiable. 

Borers. — ^Experiments in the control of Phassus mtilabaricus 
were undertaken by the IMadias Silviculturist using on infestation 
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of Trema otientaUs; plugging 'tlie borer bole with tar is a satis- 
factory remedy. 

No reference was made in the report for 1936-37 to Dr. Becsou’b 
^isit to Buiinn at tlie close of the year to advise on entomological 
research and in particular on the becholc borer of teak, Xyleutes 
cerainica. Hjs rccomincndntinns were adopted by the Burma 
Forest Dejjurtment and the report was published during the cuirent 
year. 

Boitcns or Nkw/a* Few,i:d Tiums. 

The biology of Phitypus hi/onnis in Ptmis lontjifolia was 
studied in the held in the United Provinces. Poles felled and 
barked in the winter were surface treated with Ascu in Chalcratii 
division in April and by July were attacked by P. hifonnis except 
tliose tliat had dried out sufficiently to make them unsuitnblc foi 
the d(‘velopment of the larvm. Storage of poles in water or lapid 
drying in the sun me considered to be the best remedies. 

In tlic Inscctaiy many new records were made of boreis of 
timbers from various parts of India and satisfactory progress was 
achieved in identiheation. 

Poles and logs of Bovihar ‘malaharioum , Dalberyta stssoo, and 
ShoTcu robusta were felled and barked in Dchia Dun division in 
Afarch and surface bnished with (a) cold Ascu solution and (b) the 
tHime followed by asphalt crude oil suspension heated to 50° C. 
In November all the treated material showed extensive damage by 
powder post beetles and (to a less extent) by pinhole borers and 
termites, demonstrating that surface treatment does not prevent 
boring by sjiecies oi wliich the adult makes an oviposilion tunnel 
svitbin the sapwood. 


Boiums or Ansiv Tons. 

Topi pith helmets are attacked by Phizopertha dominica owing 
to the use of flour paste. Various poisons for use in paste weie 
tested. It was found that sodium fluosilicate, 10 per cent., is as 
effective as a 3 per cent, solution of arsenic pentoxide and copper 
sulphate, 3; I, but is less satisfactory than a 3’6 to 4 per cent, 
solution of arsenic-copper. These poisons arc more effective in 
protecting topi shapes in the factory than is the plain copper 
sulphate tientraent at present used by army contractors. 

4 

Teumites. 

Information on the economic importance of termites has been 
collected from Forest Departments in accordance with the resolution 
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and questionaiie of Ike Brilisli Coinmon'^ealth Scientific Con- 
feience, London, 1936. 

A project for llie investigation of tke biology and control of 
soil termites in collaboration -with the Agricnltnral lleseaicli Insti- 
tute, New Delhi, has been under consideration by the Imperial 
Council of Agricultuial Eesearch throughout the year. 

Pahasites and Phedatoks. 

General studies have been continued. Special operations in- 
volving multiplication and colonisation of selected species are 
referred to under mulberry, shisham and teak insects. 

Biologies. 

The greater pait of the biology of the Cerambycidfe has been 
wiitten up. Numeious local species of defoliators of tiees were 
bred. 

In the Dehra Dun Insectary 128 consignments of insect damage 
were received from forest divisions. 572 breeding cages Were 
in operation. The total number of insects bred in the insectary 
was over 77,000, excluding the special parasite rearings and the 
yield of the field insectaries. 17,352 specimens were mounted and 
labelled. 

Guides . — ^A Guide to the Insects of Dalheryia sissoo was pre- 
paied and sent to press. 

Systematic Entomology. 

iDENTiriCATION. 

The staff of this section has been steadily occupied in aiTang- 
ing, identifj'ing and summarizing data on the great numbeis of 
insects reared in the insectary, collected on torn, or sent in by 
forest officers. Numerous specialists in other countiies continue 
to give their assistance. The Imperial Institute of Entomology 
has arranged for the identification of parasites and consideiable 
headway has been made already. Three hundied and fifij'-one 
Indian species have been added to the leference collection. 

Taxonomt. 

Tlie collection of identified coleopterous laiva* has been con- 
siderably extended by reaiing experiments and several Indian 
Forest Records have been prepared for publication. A paper on 



Inr va; of Lymanlriidic, the firet of n series propo'^ed lor immatuie 
stages of Lepiclopteia, is in press; the iiccessarj reaiiiig e.xpcii- 
xnflQTs a'ero carried out in the sjslcniutic Entomologist’s laboratory. 

Descriptions of 44 irerv species of Crot^soiatAui,, riatypodidic, 
were published as an Indian Foiest lievord. 

The collections have been maintained in good condition. A 
large collection of identified Coleoptera was presented to the 
Imperial Agricirltural Eescarclr Irrstitute, New’ Delhi. 

Tours . — ^By Dr. Beeson to Dehra Dun division iit Octohei ; to 
Delhi in Nor’ember (Entomologists’ Coinniittee) and in March 
(Federal Public Service Commission); to Lahore (Scricullural 
Committee and shrsharri plantations) in December; to Eanchi 
(Indiarr l^ac Cess Committee) in Slarch. By Mr. Gardner to 
Almora East and West and Garlrw-al divisions in Mav-June; to 
Nilarnbur in July. Bj* Mr. Mathur to Lahore, Montgomery and 
Multan divisions in May, June and Nor’cmlrer. B}’ Mr. S. N. 
Obuftoijee to Krlambnr, April to November; By Mr. Bliatia to 
Alnrora East and West and Garhwal divisions in May, June and 
Chakrnta divisions in July. By Mr. Bhasin to Saharanpur divi- 
.sions in Jrrly. 

Museums . — ^Numerous additions were made to the display of 
damage by wood borers and to ecological and parasitism exhibits 
in the entomological museum. Beptiles and skins were added to 
the zoological museum. 

Library . — 158 books besides periodical were added to the Zoolo- 
gical library drrring the year. 
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CHAPTER V.— HTILISATIOH BRANCH. 

Wood Teclmology Section. 

1. Reseabch. 

(а) Work lu connection tlie prepaiation of Land lens 

keys, supplemented with low power photomiciographs, for the 
identification of the more important commercial timbers of Assam 
and Bengal was continued throughout the year under review. 
About 81 timber specimens were leceived from the above provinces 
in this connection. The conversion of logs and the preparation of 
micioseopic slides are well in baud. 

(б) Considerable piogiess was mode regarding the studies of 
the foimation of growth lings in the ivood of Acacia catechu, 
Albizzia lebbeic, Bombax malabaricum, Cedrela toona, Dalbergia 
sissoo, Eugenia jambolana, Miehelia cham.'paaa, Pirtvs longifolia, 
Shorea robusta, Swietenia mahagom, Tcctona gtandis and Temii- 
nalta tomentosa. About 118 fiesh micro-blocks weie taken fiom 
living trees and most of them were sectioned and studied. The 
Bengal and Madras foie&t departments, who are also interested 
in this investigation, have sent so far 60 and 63 micro-blocks 
respectively, flora teak and mahogany trees. These specimens also 
are being cut nnd studied. The results of this investigation will 
be published shortly in two parts. 

In Terminalia tomentosa the presence of an " initial ” type of 
parenchyma was reported previously. During the year, further 
research regarding the origin, stincture and distribution of this 
t5pe of parenchyma was continued with a view to throwing further 
light on the subject. 

(c) The anatomical study of the woods of the Indian Dipteio- 
carps was much interrupted owing to the pressure of work from 
other more urgent enquiries and miscellaneous investigations. 

(d) Little progress was made on the anatomical study of the 
woods of different vaiieties of Terminalia tomentosa for the same 
reason. 

(e) A study of the relationship between the anatomical structure 
and the physical properties of teak {Tectona grandis) was taken up 
during the year. A new consignment of 1 07 specimens was received 
for examination. Each specimen has been cut longitudinallj'' into 
two sticks for detailed microscopic examination as well as for 
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strength tests. In this connection, 428 Mocks will have to bo 
examined. 

(/) Tlie Miuly on llie wc»oiK of tlic IiuHnn Mtlmctui 
continued. 

{g) A detailed inve^tigsitiun on (be iiintuiniinl and {iby.Mulo- 
gJeal cftVef'» of lesin tapping in l*tnut longtfolw lias lii>i*n staited. 
The Wood Tcel)nologi<st made a nboil tour to “oe tlie leebnifiue of 
resin tapping prevalent at Onikhei in Almoin, and colleelcd niieio- 
blopks from topped, acid treated. low yield and high yield trees. 
All the blocks have boon cut and phologinphcd. Tlie eonipaiativc 
btndy of the various section*- under the luieioseope i** piogressiiig. 

2. InnsTiriCATioN or woons. 

The services of the Sertion for the identiticalion of woods wmc 
ntilired as usual with odvniitnge by railuav officers, enginecis, 
timber ineichants, the Anny Depaitmcnt, the Forest Depnitinent, 
jute mills, and various firms dealing with limbeus in some form 
or another. The following are some of the more impoitnnt and 
intetesting investigations completed during the year: — 

(1) The North Western Ilailwuy reccised a supply of bottom 

boards from a film, quite a number of which were sus- 
pected ns being of some timber otboi than guijuu 
(Dtplcrorarpus sp.), which was the timber specified in 
the contract. Out of 781 Imards under dispute, the 
railway nceepted 95) ns gurjnn and fiom the lemnining 
082, groups of similar looking woods were made, and 
70 spceiniens fioni tbe«e groups weie sent to Debra 
Dun for cbcofcing. Out of tbese 70 sperimeus only five 
proved to bo gurjun. Tbe remninder ineluded no less 
than 21 different species, 

(2) Jn iinotber ense, tbe miimc milwny punhn>,cd from nnotber 

firm some eng (D!ptrrornrp<n luhrmilnfiit) bottom 
Ixiards, and ns a Inige number of tbrm nppenred doubt- 
ful, they sent 4 speeimens, representing different groups, 
to Debra Dun for idenlifiralion. On examination, not 
one of iliPin was found to be even n IJiptrrnrarpuf 
species. 

(81 The Factors' Hatioiiiilir.ntion rommittee, Aimy ITend- 
qimrters, sent specimens of " dogwood ” (obtained from 
• the War Offieo in Knginndl fot examination, and wanted 
to know wlietlier a similar wood giew in India, so 11, nt 
the committee might be helped in " ins'estignfing tbe 
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possibility of mamifacturing in India certain fuse 
powders requiring tire use of dogwood as a raw material 
for making charcoal Tlie samples of “ doguood ” 
were identified as Rhamnus sp. From an anatomical point 
of view it was doubtful whether Indian Rhamniis species 
would serve the same purpose, so other possible Indian 
woods were suggested instead. 

(4) An Executive Engineer in Biliar received a supply of sal 

(Shorea robusta) and teak (Teotona grandis) under a 
contract, but before finally accepting the timber as 
such, he wisely sent specimens to Dehra Dun for the 
Wood Technologist’s opinion. On examination they 
were found to be neither sal nor teak. 

(5) A Controller of Stores sent four samples of timber cut 

from a supply of bottom boards and asked for our 
opinion as to whether or not they were representative 
of the Burma gurjun known ns Ttanyin. On examina- 
tion, it was found that only two were correct according 
to the specification. 

The total number of timbers identified ns the result of enquiries 
during the year was about 820. 


3. SPECIAI ENQUnUES. 

Some special investigations were as usual carried out on behalf 
of ofiiceis of the Forest and Hailway Departments. Enquiries 
received under this head continue to increase and take up a great 
deal of time, as they are usuallj new problems with a variety of 
fresh factors involved. Some of the more important investiga- 
tions aie lecoided below; — 

(1) SterouHa urens . — An investigation to determine the best 
method of tapping Stercvlia vrens {bniar) for its gum, 
was started. A preliminary survey had to be made, to 
find out the nature and distribution of the gum ducts 
in the wood. In this connection both bark and wood 
had to be examined from tapped and untapped tiees, 
and the results indicated the advisability of studying 
more blocks from living trees. A tentative programme 
has, therefore, been drawn up and the investigation will 
be continued. This enquiry was taken up on behalf of 
the Central Provinces and the Dnited Provinces forest 
departments. 
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(2) Santalum album . — ^Thc Chief I’orosl Officer, Coorg, Bcnl 

48 discs of sandalwood for examination, with a view to 
ascertaining whether tlie growth rings visible on the 
cross section indicated the ooircct age of the tiees. 
The examination of the discs is almost complete, and 
the data are being analysed with a view to a note being 
issued on the subject. 

(3) Shorca robiista . — The Conseivator of Forests, Bihar, sent 

snl poles to estimate tite age by counting the rings, and 
incidental!}' also to nscei'tain, if possible, from the study 
of tho wood structure, the effect of improved growth 
due to the trees being .situated very near an irrigated 
area. As usual, the sal discs, on examination, showed 
irregular marks due to tho presence of bands of gum 
ducts or of parenchyma cells, but neither of these struc- 
tures could be traced as complete rings. The results 
obtained indicated that foi some time to come, the pos- 
sibility of finding out the age of snl trees bj' counting 
the so-called growth rings will have to remain an open 
question. Further, the comparative wood structure did 
not justify the conclusion that the wood pioduccd from 
the irrigated areas u-as different from non-inigatcd 
areas. 

(4) Di-pterocatpus maciocarpus. — ^Thc Silviculturist, Shillong, 

Assam, sent a disc of hollong to find out the age of 
tho tree by counting the growth marks on it. This 
specimen proved to be xory interesting due to the pre- 
sence of distinct growth rings. It may be noted heie 
that iisually growth lings arc indistinct in hollong as 
well as in other .speci»*s of Diptcrocarpus. A report was 
sent indicating the oge of the tree baeed on the ring 
counting. 

(5) Michclia rrcclua, Qvrrrns hnnrlhsa, Qurrciis lincaia and 

Gmcliva arhorra . — In I’csponse to an enquire from the 
Central Silviculturist regaiding the distinct visibility 
of growth rings in thc'e species, various specimens of 
the Forest Bcoeareh Institute eollection were examined 
and following note was submitted: — MiclicJia turtehn 
shows distinct giowth marks, but neither Quernn 
lamellosa nor Qiirtrvi linrnta has prominent growth 
marks. In Gmcliva arhorra, growth rings are usually 
distinct and specimens from certain localities sometimes 
even show ring-porous characteristics. 





(0) \vcovmea lilninennti . — The Offieei in cliaige, "Workbhops, 
K. Gf-. 0., Bengal Sappers and Miners, Eoorlcee, sent 
a sample of wood from a folding boat for identification 
and to find out the cau-se of its failure. Tt was identi- 
fied as Aiicoumea lAiiineana Avbieli is sold in Europe 
under the trade name of Gaboon mahogany. Micro- 
scopic examination showed that the timber was badly 
attacked by fungus. 

Tile total number of wood specimens examined in connection 
with special enquiries was 120 and about dSO specimens aie still 
in Land. 


4. ExAinNATioN ron detkciixg rtTNGrs attack. 

As usual enquirers sent for examination many uood samples 
suspected of having been attacked by fungus. The total number of 
wood specimens examined in this connection uas -50. 

5. Indexing rcnMANi.vr si,ini:s .\xn riioroMiciioonvvHS. 

During the year under review, oiei 2,000 peimanent slides of 
wood sections were prepared and added to the authentic collection. 
The slides were prepaicd both from Indian and foieign woods and 
quite a laige numbei were prepared from species not previously 
represented. For publication and exhibition puiposes, 33 nega- 
tives, 391 photoraiciogiaphs and 12 enlargcinciits were made. 

G. Coi.T.r.cTioK or ArTnnvnc wonn 5 rr-mii;.s";. 

(a) From India . — ^*Vs usual a good number of authentic wood 
specimens backed by herbaiium material were leceiicd from the 
different provinces for research puipose and also foi the Institute’s 
standard collection. 

(f>) From abroad . — ^During the year altogether 284 wood speci- 
mens were added to the foreign collection. These were received 
from England, the ITnited States of America, France, Brazil, 
Japan and Siam. To the donors our sincere thanks are due for 
helping the Forest Besenich Institute to make its collection of 
commeicial timbers of the world as complete as jiossible. 

7. Distkibtjtiok of wood specimens. 

In response to requests from abroad and various parts of India, 
778 wood specimens were supplied to enquiiers. Quite a number 
of these specimens were sent to schools and colleges for instructional 
purposes. 
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8. Thaining. 

Tlie following officeis received instruction in the Wood Teclino- 
logy Section with a view to their acquiring some knowledge of 
wood anatomy and wood identification: — 

1. Mr. P. A. Wnnaraks, Siamese Foi-est Service. 

2. Mr. A. Ghaft’ar, Student Sleeper Passing Officer, Bengal 

Nagpur Railway, Calcutta. 

3. Mr. R. Krishnamuitj*, Mysore Foicst Department. 


9. Toxm. 

Mr. K. A. Ohowdhury went on toui to Ranikhet and Garkhet 
in connection with tlie analomieal and phj'siological investigation 
on the effect of resin tapping in chir (Pinus longifolia). 


Timber Testing Section. 

Special investigations. 

1. The study of the effect of corrosii e chemicals on the strength 
of wood was continued during the year under leview, hut tests 
were done on only one species, namely deodar (Cedrus dcodara). 
This work is being carried out in ro*operation with the Seasoning 
Seefion which does the aciual soaking tests. 

2. A small log of locust {Ifobinta pseudo-acacra) received from 
the Director of Agriculture and Allied Departments, North-West 
Frontier Province, was tested in order to find the uses to which 
this species could be put. Although the material was not sufficient 
for full scale tests, it showed that the timber might be of con- 
siderable value if it was avnilnhlc in commercial quantities. It 
could be used as a substitute for imported ash and hickory for 
tool handles of all sorts. Tt was also foiiiul to be suitable for 
spoj-ts goods, delicate tunieij and bent work. 

3. Full scale tests were done on one consignment of hoom (Sac- 
copctnlvm tomcnfo.ivrn) received from Kanam Eastern division, 
(Bombaj'), under Project 1. The teste show that it might bo a 
vorj' suitable species for the inanufaeturc of bobbins, and it could 
be used as a substitute for imported birch and beech for other 
purposes also. It is, in addition, suitable for mnkine: bentwood 
furniture, light sports goods such as badminton rackets, foot rules, 
pen-holders, brush handles and a variety of small turnery articles. 
The timber should prove valuable 'to Bombay Presidency, as large 
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quantities of bobbins are reqniied eveiy year by the textile industry. 
It is a species worth cultivating in suitable localities. 

4. Timbers used in aircraft construction, and samples obtained 
from uoodeu parts damaged in accidents, altogether amounting to 
13 consignments, were tested during the year for the Director of 
Civil Aviation in India. It is now the general practice to use 
for the repairs of aircraft only such consignments of timbers as 
have passed the check tests at the Forest Fesearch Institute. The 
soundness of this procedure has become evident from the fact that 
large quantities of imported aircraft spruce had to be rejected by 
one firm as the sample specimens sent to Dehra Dun revealed 
considerable wealmess and fungal attack when tested. These air- 
craft check tests now done at Dehra Dun will undoubtedly help 
to increase the air worthiness of Indian aircraft. 

6. Apart from the above tests, special efforts me being made 
by the Timber Testing Section to find suitable Indian woods for 
aircraft construction and repair work. Himalayan silver fir and 
spruce were chosen first for testing, and 8 selected sleepers of fir 
and 11 of spruce were specially obtained from Dhilwau in the 
Punjab for this work. xUl the samples had, however, to be rejected 
as the material wa's found to be attacked by fungus. As spruce 
and fir grow very high up in the inner Himalayas it takes a long 
time for the timber to reach its destination in the plains, and 
conditions throughout the journey ore usually favourable for fungus 
attack. If some means could be found to hasten the transport of 
selected fir and spruce sleepers, they could probably supply the 
demand for all the smaller sizes required in aircraft work. This 
small material constitutes 70 per cent, of the total timber used in 
aircraft work. The investigation is being continued and other 
species are under trial, as the prices paid for aircraft timber are 
very attractive. 

6. An unusually large number of glue joint test pieces were 
submitted during the year by candidates applying for ground 
engineers’ licences. Failures amone candidates from the Aero- 
nautical Traininu Oentie, Ltd., Hew Delhi, have been high. It is 
necessary for applicants to pay more attention to the requirements 
of the specification and to the proper method of making joints in 
order to avoid failure. 

7. "With a view to revising the present grading rules for teak 
squares, the Officer-in-Charge made two tours to Moghalpura, 
Lahore, and took observations on 431 teak squares from Burma 
purchased by the North Western Hailway and passed undei the 
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new grading rules. The preliminaiy calculations have already 
heen done. A report is under preparation and is expected to be 
ready in a short time. 

8. In order to increase the utilisation of timber in structures 
and to simplify the work of timber designing, tbe Officer in Charge 
prepared charts for the design of timber beams. From these charts, 
the proper sizes of timber beams for any given conditions of 
span and loading, and for airy given species, can be readily 
obtained without any calculation, by simply following the lines 
on the chartis with a pointer. Before they were printed, the charts 
were shown to the officers of the Roval Engineers at Roorkee, and 
their opinion on them was asked. Their report was very favour- 
able, and they have already requested that they may be allowed 
to reproduce the charts in the Militaiy Engineering Service 
Handbook. 

9. As a result of an enquiry from the Madras Forest Depart- 
ment as to the strength properties of palmyi’a palm, tests were 
made to find out the suitability or otherwise of palmyra poles for 
electric transmission. Several 20-foot poles were tested by pre- 
paring a special testing platfoim on the 100,000 lbs. Riehle 
testing machine. A palmyra pole consists of a hard durable outer 
wall with a very soft perishable core. In this respect it differs 
from a tree which usually has a heartwood more durable than the 
sapwood. Palmyra poles are practically hollow circular tapering 
cylinders, but they proved to be equal in strength to sal poles of 
similar outside dimensions. 

10. 107 scantlings of Burma teak of various rates of growth were 
received from the Forest Economist, Burma, for studying the 
relation of growth to strength. The tests have been completed. 
A detailed anatomical study of the differences in the structure of 
the specimens is now being made by the Wood Technologist, and 
if sufficient data are available a report will be prepared about the 
variations of strength and the reasons therefor. 

11. Special tests for the study on “ Moisture-strength relations ” 
of Indian timbers were started during the year in co-operation 
with the Seasoning Section, and considerable progress was made. 
One consignment of sissoo {JDalhergia sissoo) has been tested com- 
pletely and another of rosewood {Dalhergia latifolia) is nearly 
finished. Small specimens of the timber are seasoned to different 
moisture contents in specially constructed chambers, having accu- 
rate control of temperature ^ and humidity, care being taken to 
bring them all to as uniform a condition as possible. They are 

d2 



48 


then tested in static bending, impact bending and compiession, 
without allowing clmnges of moisture content to take place. Care- 
ful shrinkage ohservatiauB ate also made. 

The work will be continued until a sufficient number of species 
have been tested, in order to find the tine niituie of the i elation 
between moistuie content and stiengtb. 

12. Special tests on deep beams were also staited during the 
year, for determining the boiizontal shear stiess developed in 
bending, with a view to evaluating safe working sti esses in hori- 
zontal shear for beams. Some differences of opinion have arisen 
among Indian engineers as to the value of the factoi of safety for 
shear to be used in designing. The Timber Testing Section has 
so far adhered to its old custom of calculating the horizontal shear 
stress by applying a factoi of safety of ton to the shear stress 
as obtained by tests on small clear specimens. This safety factoi 
of ten is generalh’ used in all laboratories wheie special tests on 
deep beams have not been made. Some engineers in India, how- 
ever, considered that it was unnccessarj' to take such a high factoi 
of safety, especially in view of the low factor of T-7 recommended 
by the Forest Products T>aboiatory of Madison, United States 
of America, for a softwood species like southern I'cllon pine. As 
no data are available as yet in India, to defend either theory it was 
decided to make some special tests hefore introducing any change. 
Some tests have already heen made on sal, ond other tests in this 
connection are being undertaken as soon as timhei is available . 

13. As decided by the Utilisation Confeience of March 1937, 
a study of the variation of the strength properties of sal {Shoren 
rohusta) from important sal producing areas in India has been 
started. Some 10 or 12 consignments of sal fiom different localities 
are being obtained for this study. Tests on two consignments are 
already in progress. 

14. A number of graphs were prepared for establishing rela- 
tions between the different strength functions and the specific 
gravity of Indian timbers Some interesting facts were obtained 
from this study. It has heen noticed, for instance, that in bend- 
ing, Indian species are slightly stionger in the green state than 
Amemcan species, although having approximately the same specific 
gravities, hut the improvement in strength during seasoning is 
less than that for American species. The study is being continued 
and a publication will be issued in due course. 

15. Some tests were made on tea chests submitted by the Assam 
Sawmills & Timber Co . Ltd., with a view to improving the exist- 
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ing design of these containers. The company appreciated the 
■work and wrote as follows: — 

“ inch thicloiess of panels was adopted as our standard as 
a result of your repoil and has given us every satisfaction 
since its adoption.” 

Routine Testing. 

During the j'ear under review, tests were continued under 
Project 1 (Standard tests ou small clear specimens), and 
Project 2 (Standard tests on stiuctural timbers). Other routine 
tests such as glue adhesion, plywood, and tests of glue joints 
submitted by ground engineers for their licence examination, etc., 
were done as and when required. 

Number or species tested dubing the teas.. 

Green. Air dry. Kiln dry. Miscellaneous. 

Project No. 1 . . 9 14 17 ... 

Project No. 2 . . 1 4 ... ... 

Project No. 0 . . Under nil heads . . .03 

The 93 consignments under Project No. 0, includes 43 con- 
signments of glue joint test pieces submitted by ground engineers 
for their licence examination, as against 15 in the previous year. 

Number or species computed during the tear. 

Green. Air dry. Kiln dry. Miscellaneous, 

Project No. 1 . . 2 14 ... ... 

Project No. 2 

Project No. 0 . Under nil heads . .81 

List of Species tested vnder Project No, 1 dvrivij the year. 

From 

Colmbntorc, . 

Non pong, Asiaro 
Kallia, Biinnn . 

S. Mangalore, Madras 

Ditto 

TInncTcII}, Madras . 
h, Andaman 
Non gong, Assam 


Species 

A{b{tz(a odoratOnma (idaei. olii*.) . 

A tnooro roAiiula (amoors) . . 

Amoera uallirAii (amoora) 

ilrioeaiTius itittgrifolia (]ncl>) — Hill 
grown. 

Arlotarptit tnttffnfolia (Jnek) — Plain 
grown. 

Jiahnoearpui iiltlii 

JIatila bulj/raeea (lilll mshna) 

CaralHa lueida (Syn, CaratUa intrger- 
Tima) (manlnwga). 


Condition. 

Oreen and Riin dry. 
Air dry. (Second lot). 
Ditto. 

Oreen and Kiln dry. 

Ditto. 

Ditto. 

Air dry. 

Air dry. 
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lAst of Species tested under Profcet No. J during the 2 /car— contd. 


Spccica 

rton 

Condition. 

ChuLratut taiularu (i hlrknus} ) 

Kotbo, Burma . 


. 

Air dr>. 

Oatterna eultrcla (Bunuft black* 
nood) 

Buma 



OtccuanilKlIodr}, 

Dichoptu polvanlha (tall) (Sya. 
Jionandra poif/antha). 

Caelioii Auam * 



Air drj. 

SngelhardUa tpicnfa (moKlnlpoma) • 

Ditto 



Kiln dry. 

£uffcnia ap (Jnniun) . , 

Ditto 



Ditto. 

Orncia t»Ii(a(<l)iilphn9ni] . 

Kunnug, Bcugul 



Green and Klin dri. 

ilartfiricXia puinata (plncy) . « 

Sfaogalore, Madras • 



Ditto. 

UtrUiera ap (dltimln euiidri) • • 

Cieluir, • • 



Air dry. 

Jleterophragma roiburghti 

8. Chaadfi, C, r. « 



All dry and Kiln dr}. 

J/iUrt(ia praiii/Iii (thlunlB) 

Burma . 



Green and KUn dr} , 

Mimuupt blioratu (bullet u-oad) 

South Andaman 



All dr}. 

PoituM fUflMit (thlt«l) 

Tavor. Burma . 



Atrdr}. 

Poeetloneunn indteum . , , 

K. MafigalorCr Madras 



Kiln dr}. 

Potitamia flaVm (sijkannJI) . 

Ik Kanara, Bomb^> • 



Air dry. 

I*t<roeorput aantaUmu (red fauden) 

8. Cuddapib, Madras 



Air dx} and Kiln dry 





(& com) 

Saccopftaium , 

I. Raoar% Bombi} . 



AlrdOo 

Merfonyrmum rhiotmift (ptdri 
t\ood) * 

S. Uangalurc, Sladni 



Kiln di} 

TtrtnxnaUa mgnocarpa (bollock) . 

Lakblmpur, Aa^am • 



Alrdrj. 

fjist of Species tested under Project 

No. 2. ' 

Spfclc^ 

1 rom 

CondltloD. 

B(Ui\a tctjjolitt (milnin) , , 

Jubbulpore, CP, 



Air dr}. 

Cananum tinetttm (»hl*c dliup) 

^Udras . . , 


. 

Ditto. 

ATacAiitii manvinlAa (ladder Ttood) • 

K. Mangalore, Madras 



Ditto 

Peatate enpauimifl) . 

Buniui . . 



Green. 

onri/olium (tatU- 

Dusn, Bengal « 


• 

Air dry. 


About 15.000 mechanical tests and 20,000 physical deteimina- 
tions nreie made during the year. In addition to computing the 
loutine tests, the computing office prepared a number of graphs 
and tables for the design of timber beams and for answering en- 
quiries. Numerous computations for the revision of the existing 
giading lules for teak squares were also made. 
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Wood Seasoning Section. 

1. Kiln Drying Research Work. 

No fresh material for kiln drying expel iments was received 
during the year, and whatever small stock of wood was in hand 
was reserved for special experiments in connection with the testing 
of the Furnace kiln. The Idlns weie therefoie run on material 
received from the Wood Workshop and the Timber Testing Sec- 
tions, and from some furniture makers in the town. The new 
metal-lined laboratory kiln was not found to be sufficiently air 
and moisture-proof, and cei'tain experiments on kiln drying that 
hod been planned had to bo postponed till a second kiln on an 
improved design was constinicted. 

Salt Seasoning. — Experiments were carried out on Terminalia 
tomentosa, Adina cordifolia, Alhizzia ftroccra and Jiassia hutyraven 
to determine whether the soaking of frcshlj’ conveited material of 
these species in a solution of common salt piior to kiln drydng 
had any effect on the drying properties of the wood but so fai 
none of these experiments have given any positive results. 

2. Furnace Kiln. 

Five charges of wood were dried in the Furnace kiln during 
the year, all of Avhich gave very satistactoiy results. One of the 
charges consisted of 2-inch thick planks of axlewood {Anogcissii.s 
laiifolia), which was dried from a moisture content of 37 per cent, 
to 10 per cent, in 19 days. This is a very refractory wood, liable 
to severe surface cracking dui’ing seasoning, but in this kiln both 
the speed and the quality of drying were excellent, there being 
no appreciable damage from cracking, uarping and other causes. 
Other’ woods dried in this kiln during the year were Dalbcrgw 
sissoo, Dalhergia latifolia, Alhizzia lehhcli, Crdrcla toona, Sterro- 
spermmn chclonoidcs, Tonninah'n hialata and Terminalia fomcn- 
iosa. One inch Ihick planks of Cedrcla, toona were dried from an 
initial rnoistui’c content of 50 to 70 per cent, down to 10 per 
cent, moisture content in 9 days, without any collapse or any 
other degrade. 

Improvements to the kiln. — ^Tn order to increase the humidity 
of air during the conditioning treatment at the end of a kiln run. 
a second u’ater spray pipe was rrrtroduced in the kiln and a baffle 
plate was filled to allow more intimate mixing of spray water 
with the hot irrrnacc gases. This rebultcd in considerable improve- 
ment of the conditioning treatment, and it was found possible to 
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raise tlie relative hTunidity of tlie furnace gases to about 90 per 
cent, of saturation. 

Comparison loith ordvnarp kiln drying. — ^In the Furnace kiln 
it has been possible to employ higher temperatures and lower 
humidities than those found suitable for drying wood in an ordinary 
steam-heated kiln, with the result that the drying has been more 
rapid, without any apparent adverse effect on the qualitj' of dried 
wood. In order to compare the drying of two charges of a wood, 
one dried with furnace gases and the other with air heated and 
humidified with steam, the Furnace kiln has been fitted with a 
steam heater and a steam spray pipe, so that any conditions of 
temperature and humidity can be maintained in the kiln. It 
is intended that one charge of one inch planks of sissoo (Dalbergia 
sissoo) will be dried in the lain in the usual manner using furnace 
gases, and a second charge will be dried with hot air, the kiln 
being run on exactly the same wet and dry bulb conditions as 
before. The rate of drying of the two charges as well as the 
quality of dried material will be compared. The necessary alter- 
ations to the Furnace kiln are in progress. 

Indirect heated furnace kiln. — In the present Furnace kiln, 
hot combustion gases from the furnace come directly in contact 
with the wood to be dried, which results in a slight superficial 
discoloration of the dried wood. In order to overcome this defect, 
and also to simplify the construction and operation of a kiln of 
this type, it is intended to put up one or two kilns in which the 
furnace gases will circulate through sheet metal ducts to heat the 
air used for evaporating moisture from wood. Equipment for one 
kiln of this type is on order from Austria, and it is proposed to 
obtain in the coming year a ready built furnace from Germany 
for a second kiln of this type. There is a definite demand in this 
country for a very simple typo of kiln, preferably requiring no 
steam and motive power, and costing not more than a thousand 
rupees to build. Efforts axe being made to biing out a design 
which will meet these requirements. 

3. COMMERCIAI. IXSTAnnATIONS. 

It is gratifying to report that considerable progress has been 
made during the year in the introduction of commercial kilns in 
the cotmtry. A firm in Calcutta, which started only two years 
ago with tno small kilns, has now put up 4 more large sized kilns 
and these are being kept busy to their full capacity. A sawmill 
in Assam is putting up a battery of kilns with a drying capacity 
of 10 tons of sown material per day. Seasoning kilns are also 
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being put up at Hyderabad (Deccan), Shinioga (Mysore) and 
Madras. Designs for all these installations were drawn up and 
supplied by the Seasoning Section and the equipment is being 
made in the country. A plywood factory on the West Coast is 
constructing two tunnel driers for drying veneers according to 
design supplied hy the Institute. A design for a furnace kiln 
was supplied to the Ceylon Forest Department, which, it is under- 
stood, is in course of construction, and a scheme for the alteration 
of one of the external blouer kilns at the Gun Carriage Factory 
into an internal fan type of kiln was drawn up. This has been 
sanctioned by the authorities, and the alterations will be carried 
out during the coming year. 

4. Air-seasoning. 

Very little material was stacked for air-seasoning during the 
year, as the stock of timbers for Project VII was practically 
exhausted. Final observations on the following timbers which 
were stacked in previous years were taken: — 

(1) Altingia ercef-ta— x 4" scantlings. 

(2) Anogeimts latifoha — 4"x4". 

(3) Artocatrpvs chaplasha — I'J" planks. 

(4) Eugenia gardnerir-W v-b” and scaiiflingB. 

(5) Gmelina arhorca — 1* and 2" planks. 

(6) Heriticra minor — 3*^x3® scantlings. 

(7) Hopea odorata — J", V and 2-J" planks. 

(8) Hopea parviflora — G"x4^ scantlings. 

(9) Hymenodictyon eacclsum — ^1^'' planlcs. 

(10) Ougeinia dalhcrgioides — ^1" and planks. 

(11) Quctcus lamellosa — C"x4" scantlings. 

(12) Quercus lincata—Q'’ x 4" scantlings. 

(13) Stcrcospcrmum ohelonoidrs — ^2J"x2J". 

(14) Terminalia hialafa — I*' and 2'' planks. 

Seasoning in scantling sizes. — A number of species were seasoned 
in the form of thick scantlings, and it was found that except for 
Altingia erceha all woods up to G®x4" had dried thoroughly in 
2 years’ stacking under cover, but the thieker material, e.g., 
W yib" beams of Eugenia gardneri, was still wet in the interior 
and required further drying. Quercus lamellosa and Q. lineata 
suffered very heavy degrade on account of surface cracking, hear! 
shakes, collapse, warping, twisting and crookedness, but it must 
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be noted ilitit out of the boasoned Bcautlings it is posbiblc to oblalu 
some good planks on re-sairing, wJule gieen oomeision into thin 
sizes would have led to almost entire xeiection oi ibe whole lot at 
the end of the seasoning process. For some oi these highly relnac- 
toi} w'oodb, ail -seasoning in the foim oi scantlings and re-comer- 
sion into plank material is obvioush- the best solution. 

Closing uj) of cracks. — ^Another obseivatlon, which is not a new 
one, is that duiiug the eail}’ stages of seasoning the surface ciacks 
on wood open out very badly giving one an impression that the 
wood is practically useless for any purpose. When, however, the 
piocess of seasoning is complete, these eiacks close up and become 
almost invisible, giving quite a contiaiy impiession about the 
quality of the wood. While taking inoistuic tests fiom some of 
the well dried scantlings of Anogetssus laiijolia, Hopea pniviflora 
and other woods, it was noticed that what appeared like haii 
cracks on the surface, penetiated to a depth of one inch or moie. 

Girdling of deodar trees. — Two trees of deodar weie giidled in 
the Chakrata foiest division in October 1935, and weie felled in 
May 1937. Two ungirdled tiees of deodai weie also felled at 
the same time to serve as controlb. All the four trees were con- 
veited into bioad gauge sleepers, whieh weie bi ought to Dehra 
Dun for observation. The expciiment is in progress, but no 
indication has so fai been found to show any advantage of gird- 
ling of standing tiees of deodai before felling. 

5. Water-soaking trior to air-seasoning. 

The material that was included in this test, which was started 
4 years ago, was found to be of '-mb pool ([uality that no useful 
lesults would have been obtained by testing the stiength propeitie, 
of the soaked and unsoaked specimens. The whole lot was, theio- 
foie, taken out of the water and the expeiiinont was jiostpoiied till 
belter mateiial was available. 

6. Air-seasoning or eaieivat sEEEPrns. 

Seasoning eo'periment on chir sleepers. — An experiment on the 
air-seasoning of chii sleepers in the East Almoiah division of the 
United Pi evinces was started during the year in co-operation with 
the United Piovinces Forest Department, The Indian Tuipentine 
and Hosin Co., Ltd., and the Sleeper Contiol Officer, jN’orlhein 
Group. The expeiiraent is planned to study the seasoning of 
chir sleepers fiom the time they are cut, light up to the time 
they are used, in order to obtain definite information on the amount 
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and nature of seasoning defects, and the rate of diving of sleepers 
at various stages of seasoning. It is expected that the information 
obtained from this investigation will enable us to suggest ways 
and means of improving the seasoning of ohir sleepers, as well as 
of minimizing seasoning degrade, which is a cause of heavy rejec- 
tions at the time of passing- The expei'imeut was divided into 
two parts. Two thousand sleepers were selected in the forest for 
stacking in the winter mouths, October to Januaiy, and one 
thousand sleepers were taken under obsen'ation in the hot season, 
J.C., in the month of Apiil. The experimental sleepers were stacked 
at the launching depots in the close ciib nianuei, the stacks having 
been covered with thatch. Before stacking, the sleepers were 
weighed, their condition noted, and a complete record, showing 
the 2 >osition of each sleeper in the ti-ee, the size of the tree, and 
the slope of the hill, etc., was made. The observations with regard 
to weight and the condition of the slcepeis will be taken again, 
first at the time the sleepers arc launched, and again when they 
arrive at Tanakpur and finally at the time of passing. 

ICffcvt of tarring. — end-cracking is the most serious defect 
ill ohir sleepers, and as tarring the ends of sleepers in the forest 
has proved beneficial in the case of softwood sleepers extracted 
from Kulu and Seraj divisions in the Punjab, three thousand chir 
sleepers in the East Almora division were end-painted, half the 
number with thick coal tar and the other half with chir tar. 
The amount of end-cracking of these sleepers will be observed at 
the time of passing and compared with other sleepers from the 
same area which have not been given any end-coating. 

Log 'i< a zoning . — As mentioned in the last 5 'eai’s repoit, the 
effect of seasoning in log form is also included in this investigation. 
Twenty trees of ohir were felled in March 1937, and the logs 
were allowed to season in the foiest. Slcepeis obtained from these 
trees have been marked separately and their behaviour will be 
observed along with the other experimental sleepers. 

Sal sleepers . — ^Eeference is made in the last year’s report to a 
seasoning experiment on meter gauge sal sleepers, started in co- 
operation with the Bohilkund and Kumaoii Eailwa}’, near Luclcnow. 
The stock of 500 sleepers under seasoning was examined, as also 
the sleepers laid last year in the line in green condition. It 
was observed that the sleepers stacked for seasoning showed a 
little more cracking than those in the line, which were covered 
heavily with ballast, but it is yet too early to pass any definite 
opinion on the investigation. 
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Madras hardwood sle&pers. — During the course of a tour to 
Madras, the Officer in charge of the Section accompanied 
Mr. M. A. Hafiz, the Assistant Forest Utilization Officer, Madras, 
to see the passing of hardwood sleepers of teak, iml {Xylia 
xylocarpa), nangal {Mesua fertea) and tiumhogam {Hopea parvi- 
flora) for the South Indian Hailway, in order to ohseive the defects 
to which each species is liable. It is proposed to start an experi- 
ment on the seasoning of hardwood sleepers on the "West Coast of 
Madras, and a detailed scheme is being drawn up for the purpose. 

7. Eixctbic Moistubb Metees. 

The variation of electrical resistance of wood with moisture 
content is being studied foi some of the commercially important 
species of Indian woods. The results so far obtained indicate that 
Indian woods can be divided into two groups, one having a 
relatively higher resistance than the other. The studv is still in 
progress. 

Many enquiries were received for the electric moisture meters, 
and it is understood that five more meters were sold during the 
year by Messrs. B. Mukerjee & Co., who have been entrusted with 
their manufacture. 


8. Woods roE shuttles. 

An important investigation has been started to find out indi- 
genous woods suitable for hand and power loom shuttles. The 
woods required for the purpose aze naturally hard and refractory 
and their proper seasoning before use is impel ative if good results 
are to be obtained. There are only two commercial concerns in 
the country engaged in the manufactuie of shuttles, and the only 
wood used for the purpose is cornel wood imported from America. 
A large number of Indian woods have been tried, but all of them 
have been reported on as unsuitable, chiefly on account of the 
lack of proper seasoning before use and also for want of selection 
of material, which is very necessary, as the blocks for this work- 
should be entirely free from cracks, shakes, splits, knots and other 
defects. It has now been arianged to obtain fiom vaiious forest 
departments uoods which aie considered suitable for the purpose 
in the form of logs, which will be conveited and seasoned at the 
Institute, cut into blocks of proper size, and the selected material 
free from defects sent for a manufacturing trial to the two shuttle 
factories who have expressed their willingness to co-operate in 
this investigation. Indian boxwood (Buxus sempervirens) and 
parrotia {Parrotia jacquemontiana) have been found suitable for 
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Landloom shuttles ond efforts ore being mnde to arrange supplies 
of these 'woods from various sources. Blocks of kiln dried Anogeis- 
sus Jati folia have already been sent to a fim in Bombay. Ovgeinia 
dalhergioides is also under seasoning at present foi this investiga- 
tion and supplies of other woods me booii expected. 

Similar investigations for specialised woodworking industries, 
such as tool handles, picking arms, jute mill lollers, shoe lasts 
and heels, etc., will be taken up in the coming year. 

9. Woods ron bvttehy sepauatobs. 

xT^umerous enquiries are being leceived on tlie subject of Indian 
woods considered suitable for battcij' sepaiators. These are at 
present being imported from America, and me made of Port Orford 
cedar. An investigation has been stmtcd to find out which Indian 
woods can bo used for this work. Battciy separators will be made 
of ■\*arious Indian woods and their life will be te.stcd in actual 
use in a number of batteries which will be set up in the laboratory 
and alternately charged and discharged for a period of about one 
year. 


10. MoISTUHE EQOIElBKl'CM SUBVIDT. 

This investigation was started in 1936, and tlic obseiwations 
will be continued up to iTune 1938. A report on the investigation 
will be issued in the coming year. 

11. Shrinkage .sTDniE.s. 

As in the previous year, a large number of shrinkage specimens 
wei’c kept under observation during the year. Detailed studies me 
being made of the shrinkage of wood from the gicen to the air 
diy condition, os well as the changes in the dimensions of .seasoned 
wood due to fluctuations in atmospheric humidity. Tlic following 
new species srere taken up during the year; — 

(1) Adina cordi folia. 

(2) LagerstrcpTma liypolevca. 

(3) Alhiszia proccra. 

f4) Bv.rvs xempennren^. 

Shrinkage ■will be determined on small clear specimens ns well 
as on plank material. 

Shrinhige retarding tieatincn(.i . — Tests on synthetic lesins 
(Durez) received from America and also on the resins formed with 
iurfuryl alcohol-fufurnldehyde mixture by the action of stiong 
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mineral acids ■were started during the year. Small specimens of 
the following species were impregnated 'with resins and their 
shrinkage at -rarious humidity conditions determined: — 

(1) Adina cordifolia. 

(3) BombcuD malabaricum. 

(3) Ddlhertjia nssoo. 

(4) Stereidia campamtlata. 

12. End paints. 

End painting of small sleeper pieces of deodar was carried out 
with the following paints: — 

(1) Hardened gloss oil. 

(2) Paraffin-rosin misture. 

(3) Coal tar. 

(4) Three special paints received from Germany. 

The moisture-proofing quality of the above paints is also under 
investigation. 


13. ErrrcT or cinancAis on wood. 

The work on the effect of vaiious chemicals on wood described 
in last year’s report was continued. Static bending tests have also 
been inchided in this investigation. 

14. Enq-ctcries. 

The number of enquiries received in this section is increasing 
yearly and over 130 enquiries were dealt ■with during this year. 
Designs of seasoning kilns v’ere supplied to more than 25 enquireis. 

Wood Preseiwation Section. 

This section functioned on a reduced scale during the year 
under revie^w, oniug to the transfer of the Officer-in-charge to the 
Timber Development Branch. 

The following items of work were investigated during the 
period under review: — 

1. Open tank tkcatment with Ascd. 

An open tank method ■was worked out for treating certain 
types of wood efficiently with Ascu. The operation is carried ont 
in two tanks — one containing plain water for heating the timber 
to he treated, and the other containing cold Ascu solution for use 
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after the wood has been heated in the water. This double tank 
method of treatment appears to give very good results in the case 
of small round sa^iwood timber such as fence posts. It is not 
applicable to square or sau’n hearlwood timber. 

2. Seua'ice MFi: or 'rnEATEij and untbeatko tijiseiis. 

{a) A new small demonstration test yard was prepnied for 
showing to visitors the effectiveness of various methods of wood 
preservation and the efficiency or otheiwisc of diffeient wood pre- 
servatives. Some IGO sapling billets (2' G" long) have been instal- 
led in it. Thej' were treated with Ascu and creosote-crude oil 
mistures using various methods of treatment. 

(6) A few small teats, especially as regards splitting, were 
started on creosoted and Ascu treated shingles of variotis species 
of timbers by ffxing them as a demonstration roof. Some treated 
shingles were also sent to the Andamans for test in a similar wa 3 % 
(c) Some 21 ft. poles and some fence posts of ohir pine (Piniii‘ 
longifolia) and sal {Sliorca rohnttn) were treated with Ascxi and a 
creosote-fuel oil mixture and were installed in the new demonstra- 
tion ground with a view to comparing the life of such poles treated 
with these two preservatives. Similar poles of some other species 
are at present undergoing seasoning and will be installed during 
the coming year. 


3. FmE-PBOOPING TESTS. 

Many fire-proofing chemicals and their mixtures have been 
tested from time to time at Debra Dun, but most of them seem 
to have deficiencies or are very expensive. As a result of ibis 
lesearch it is hoped that a e.heap fire-retardant paint has now 
been evolved. Experiments are continuing to impiove it still 
further. 


4, GnAVE-TAnn tests. 

(a) The following proprietary boards and wood preservatives 
were put to test in the “ gr.ave-yard ” for testing against termites 
and fungi: — 

n) Deraklith boards (Aseu treated and untreated). 

(2) " Elexo ” plywood. 

(.3) “ Tentest 

(4) Asplund impregnated wall-board. 

(6) Wood fibre boards. 
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(6) " Porcella ” paint. 

(7) Magnesium oxychloride. 

(6) Specimens oi the following untieated species of timbeis weie 
also put under teat in the test-yard: — 

(1) Engelhaidtia spicata. 

(2) Pentace griff,thi{. 

5. An official Foiest Record on Ascii was piepared and sent to 
the Press Taken as a nhole the possibilities of Ascii continue to 
look promising. The preservative has now been under test for 5 
veais and the results are encouiaging, but several years more must 
elapse before it can be accepted as efficient in all respects foi use 
as a wood pieseivutivc in Indio. 

6 PeNETHATION of PUnSEUVATIVI.S INTO ivoon. 

During the year under leview, work on the movement of pre- 
servatives in wood, with special lefeiencc to various problems 
connected with Ascu and creosote, was started. A comparative 
study of the absoiption of watei, Ascu and dichromate by cbir 
blocks (end penetration being avoided) sboned that, undei identical 
conditions, the blocks absorbed 77 per cent, of their weight of 
uater, 2(i pei cent, of Ascu 4 pei cent, solution, and 2o per cent, 
of 4 per cent, dichromnte solution. The period of soaking was five 
weeks When tested for compiessive stiength, there ivas no differ- 
ence between the As''u tieated and watci soaked pieces Preliminari’ 
studies on the rate of flow of Ascu solution through transieise sec- 
tions of chir showed that these sections are less permeable to Ascu 
than to water. The work is being continued. Othci work to in- 
vestigate the cause of the eiiatic permeabilitv of chir to pieserva- 
tives is also in progress. 

Work on a further aeries of experiments on the mechanism of 
the fixation of Ascu in wood was also staited durinir the year. 
The work in this connection is being continued, and the effect 
of soil salts, etc., on the leaching of Ascu is also being inicstigated. 


Wood Workshop Section. 

This Section continued to function on a reduced scale as a 
supply unit foi other Sections, uhile the Officei-in-Chaige devoted 
the greater part of his time to veneer and plwood research and 
to glue testing. 
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The Timber Testing Section was supplied willi 14, (>02 s\ood 
specimens foi test pui poses as detailed below: — 


.Static Uoiulin^ — 


Ito^e.srdi — lit 

• • « 



• 

115 

ISpl. 

• « • 


• 

• 

40 

Regular— 1 

. • * 

• 

• 

• 

1,477 

Voliiclo minor — IVJI 

* , 

, 


. 

G79 

Plyuood — IPW 

• 4 • 

4 

• 


109 

Impact Bonding — 

.Special — 2Spl. . 

• • 4 

• 

4 

• 

53 

Regular — Z 

4 4 4 

4 


4 

1,101 

Royal Airciatti — 2RA 

- 

4 


• 

1,740 

Compicbsion Parallel — 

.Sti uctural — 3Str. 

. , 

• 

• 

4 

48 

Regulai — 

• 

4 


. 

2,636 

Camprcsaioii Perpendicular — 

.Struciui nl — 4.Sti 




21 

Regular — 4 

4 4 

4 


4 

693 

Hardness— 6 , 

• • 4 

• 

• 

4 

707 

Shearing — 

Regular— C 

• 4 4 




2,408 

Plynood— OPW 

• 4 4 




446 

Qlue .Joints — CIB 

4 4 4 




120 

Tension Perpendicular to 

grain — 7 . 




080 

Toision— 8 





613 

Slinnlaige Riulinl and Tangenti.il — 9 . 




548 

.Slinnknge Voh.nietric- 

10 




214 

lliiiiiiner Handles — IH 

• , 




33 

2H 

4 4 4 




.34 

Aiicraft — lA 





173 

UoM's .... 

4 
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The ’Wood Technology Section was supplied with 91 

“ Gamble” 

specimens, 1,075 hand .specimens and 

6 cubes for specific gravity 


tests. 


In addition to supplying other Sections with converted material 
tor reseinoh piiipovps, tin’s Reef ion eompleled 3C1 jobs of a vaiied 
character. 

Beports on the working qualities of the undermentioned timbers 
weie recorded during the period under review: — 

Myristica sijp. 

Heicropliragma roxhuigliii. 

Isonandra spp. 

Carallia intcgerrima. 

Sagertea laurina. 
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fferitiera spp. 

Pongamiia glabra. 

Pentace griffithii. 

T erminalia myriocarpa. 
t^accopetalnvi tomenfosinn. 

Ekootbids. 

Various enquiiies in connection witli wood working and related 
subjects (other than veneers, plywood and gluesl were leceived 
and dealt with. 


Tests. 

Tests were carried out on “ Corroid ” Mastic Composition foi 
laying parquet floor blocks with a view to ascertaining its suit- 
abilitj’ uiidei iho iliinatic conditions prevailing in India The 
blocks aie still undei observation. 

Tests on the working qualities of Rohinia pseudoacacia were 
carried out on behalf of the Director of Agriculture, North-West 
Piontiei Piovince, and the results reported. 

An experimental floor (using casein cement of our own foimula) 
was laid duiing the veai and is under observation. So fai it 
does not appear to be so satisfactorv as some othei parquet floois 
laid with bitumastics. 

Pioject YTTI tests weie eariied out on a log of Dalbergia sissoo 
on behalf of the Divisional Fotest Officer, Peshawar Forest divi- 
sion, and the lesults were reported. 

Tbaiotng. 

Courses of tiaining in Saw-doctoring were given to 6 selected 
soldiers from the King George Y’s Own Bengal Sappers and 
Miners, Poorkee, during the year undei leport. 

Yeneeu Sub-sfction. 

The officei in cliurge uas on long leave fioin 26th Mai'ch 19-37 
to 9th November 1937. On his return from leave, logs of the 
following species weie peeled for test under Pioject YTIT : — 

Ptnuf Ion gif alia. 

Boswellia serrata, 

Cedius deodara. 
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A great manj' enquiries lelatiug to veneers, plywood and glues 
uere leceived and dealt with duiiiig the year. Tliin subject appeals 
to have attracted considerable attention recently, but the starting 
of pljTii’Ood factories in India is greatlj' handicapped by insuffi- 
cient supplies of suitable woods in most districts. At the same 
time, it is satisfactory to be able to record tbat oue new plywood 
factory in Madias started production during the year, and there 
are signs that other factories will be inaugurated during the coming 
year. 

Considerable interest has also been shown in veneers and 
Inminboard jrroduction, and it is hoped that before long the manu- 
facture of these two wood products in India will be an accom- 
plished fact. 


Minor Forest Products Section. 

The rvork of this Section has been tedrreed to answerirrg en- 
quiries and to carTying orrt the necessary routine work of the 
Section. 

1. F. 11. I. Portable Charcoal Filk (“ Frikiljt ”). 

'I'bere has been a lai'ge demand lor the scale drawings of tliis 
kiln from Divisional Forest Officers and chaicoal contractois in 
various Provinces and States in India and also from foreign 
countries 

Replies to an enquiry ntade from all those uho were supplied 
with the .scale drawings of the kiln elicited the Jaet that more than 
25 kilns ore now working in various parts of India, and that 
the cost thereof ranged from Es. 290 to Rs. 525. All users reported 
that tire kilns were working satisfactorily. 

2. Charcoal BRiQrrnrriNG. 

A note embodying tiro results of the experiments on charcoal 
briquetting with different binders was prtblished in the " TnHinn 
Foiestn ” of Pebruarj' 1937. 

3. Cultivation or MimiriNAi. rlants. 

Tire following drugs and herbs were grown successfully in the 
Minor Forest Product garden ; — , 

Asparafftis a^Jiccn^cus, A^paragux yranlifi, Ahr vern, Acoiii^ 
calamus, Ancilevia scapifloutin, Cvrcuh't/o orchioi^es, 

r< 2 
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Datura, metel, Plantago lanceolata, Thalictruvi foliolo- 
sum, Urffinea indtca, Veinonia anthelmintica aud Wiiha- 
nia somnifera. 

The following plants, namely, — 

Anthemis nohilts, Attoya helladonna, Bryonia alba. Digitalis 
purpurea. Digitalis lutea. Digitalis ambigua, and Sapo- 
naria officinalis 

were grown fiom seeds received from foreign countries supplied 
through the Forest Botanist. Geimination was good and the 
plants are all growing well up to the time of report. 

4. Kahat-i gum (Steroulia vrens). 

Information on the method of tapping, uses, maihets and pi ices 
uas supplied to Provincial Foiesi Depaitments and various piivate 
firms. 


5. PnODUCER GAS THOM WOOD AND CIIARCOAD. 

There has been a number of enquiries on this subject and such 
information as was available was supplied to all enquirers. 

6. Visit. 

Col. R, N. Chopia, I II. S , of the School of Tiopical Medicine 
and Hygiene, Calcutta, and Mi. S. N. Bal, Cuiatoi, Industrial 
Section of Indian Museum, Calcutta, paid a visit to the Institute 
during the yeai, and were specially inteiested in the Minor Forest 
Products garden and tlie woik»on drug cultivation going on. 

The senior students of the Ayuivedic College, Gurukul Kangri 
TJniveisity, also paid a visit to the Institute duiing the year to 
see the Minor Foiest Products gaiden and to obtain information 
us to the diffeient medicinal plants of their own distiicts. 


Paper Pulp Section. 

I. ExPEHniENTAT. FACTORY. 

1. Expeiiments on Saccbatttm vivnja (miinj grass), sent bv 
the Eadhasoami Satsang Sabba, Davalbagh, Agio, weie completed. 
Satisfactory qualities of writing and piinting papers were prepared 
fiom the grass. It appears from the lesnlts of the experiments 
carried out that this grass can be utilised foi the manufacture of 
papei on a large scale, provided it is available at a cheap price. 



1?. Experinieuis on Ci/nibopoi/on rolomtii't {bolha ffiass), sent 
by the District Porest Ofiicer, Soiitli Ciidapnh, were completed. 
The laige scale tests confirmed the previous lahoratoiy results, viz., 
that the fibre of the glass was very shoit, that the bleached pulp 
obtained from it was not very clean and that papers, of cheap 
qualities only, could he pioduced from it in admixtuie with some 
long fibred pulp, such as bamboo jnilp. 

3. Experiments were carried out on the production of Itraft 
paper from Jh nth orala tint <i .^fricttn (^iuhn bamboo) from Orissa. 
The paper produced lacked strength, due primarily to the Institute 
not having suitable beating equipment for kraft and to insufficiently 
heavy press rolls on the small experimental paper machine. 

4. Experiments were made on the production of mechanical 
jnilp from (1) Bioussonctia papyrijera (paper mulberry), (2) Pinus 
longifolia (oliir) and (3) Picca morivda (spruce), and the various 
factors affecting the grinding of wood were studied. The pulp 
produced was short fibred and brown in colom-, and the papers 
prepared from the three kinds of pulps were lather poor in quality. 
A more intensive study of the grinding process, with special refer- 
ence to the preparation of mechanical pulp fiom various Indian 
woods, has been started. 

5. The erection of the new digester was completed. Wlien work 
was started, the circulation of the liquor from the bottom upwards 
was found to be unsatisfactory. Steps have been taken to rectify 
the defect. 

n. Eai Bahadur IT. N". Bathara, retired Agricultural Chemist, 
Dnited Provinces Govcinment, was accorded special permission by 
the President to investigate the possibility of prejmiing ])inc wool 
(a packing material) fiom chir needles. As the expeiiments ueie 
started too late in the year, pine needles ol satisfactmy quality 
could not be collected. Tn addition, mainly due to defective 
machineiy, the experiments Avere not satisfacloiy. l^fi. Batliam 
liopes to start anothei series of experiments on a larger scale next 
year. 

7. About two Ions of writing, printing, type and pai-king papers 
and mounting and drying boards and about 7 cwts. of newsprint 
papers Avere produced during the year on the experimental paper 
machine. About 3i tons of papers, boards and pulp Avere sujjpHed 
to the various offices of the Foiest Besearch Institute and College, 
the GoA'crnment of India Piess, Pinvincinl Sihdcnlturists, the 
Arclncolonical Chemist to the OoA'ernnient of India, and other 

P 

officers. 
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II. LABOTtAIORT. 

1. The following grasses were tested as to tlieii suitability foi 
paper maJdng: — 

(а) Five samples of Saocharum arttndtnareum and Sacckarum 

spontaneum from Sind. The stems of S. arundinacevni 
gave a satisfactory yield, whereas the yields from the 
leaf-stalks of S. arvndinaccuvi and S. ipontaneouw and 
from the stems of S. spontancumi uere poor. As the 
leaf-stalks and stems of the two species were sent sepa- 
rately, the yields from the uhole culms of the grasses 
could not be arrived at and no definite conclusions could 
be drawn. 

(б) Kaiar grass from Benares. The bleached jueld from this 

grass was poor and the consumption of chemicals rather 
high. The grass, therefore, was not considered suitable 
for the manufacture of paper. 

(c) Andropogon oontortus from Bewa State. The consumption 

of chemicals, yield of pulp and the fibre length indicate 
that the glass is suitable for the production of pulp 
and paper. 

(d) Pour samples of Anthhtina yiganiea {^tilla giasb) from 

Mailani range. United Piovinces. The samples ueie 
obtained from four different aieas, viz., (1) highlands, 
fire-protected, (2) lowlands, fire piotected, (3) highlands, 
non-file piotected and (4) lowlands, non-fiie protected. 

The samples from highlands gave higher yields of pulps than 
those from lowlands, but the difference in yields from samples 
fiom file-protected and non-fiie-piotected areas uas only slight. 
In the case of samples from lowlands, the non-fire protected sample 
gave higher yield than the fiie-proteoted sample. As definite con- 
clusions could not be arrived at fioin the experiments, it is being 
arranged to carry out large scale tests on this grass in the Paper 
Mills at Lucknow. A consignment of the glass fioin the aleas 
from wheie it can be exploited on a large scale has been supplied 
to the Lucknow Paper Mills. 

2. Production of hraft paper. — A. seiies of experiments weie 
carried out to determine the optimum conditions for the pioduotion 
of kraft papers from (a) Dendrocaiamus longispathm and (6) Pimii 
longifolia (chir pine). The maximum breaking length, which 
could be attained for the sample sheets was slightly over 10,000 
meteis in the case of bamboo, and 9,000 meters in the ease of chir. 
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the minimum breaking lenglh in the case ol chir papers was 
sligbily over 4,000 meteis. The tear and bin si factois in the case 
of both bamboo and chir papers compared favourably with those 
of the coriesponding iiupoiied kraft papeis. The experiments show 
that under iavouiablc conditions of tieatmenl, satisfactory qualities 
of kraft papers can he piepared from Immboos and chir. 

y. The following two materials were tested and fouml unsuit- 
able for paper making, due mainly to shortness of fibi e-length : — 
(a) Cashew nut wood from Cochin and (b) Anow-root stems, 
green and dry, from Darjeeling. 

4. The investigation into the causes of the discolouration of 
pulps has been held in abe3'ancc for some time, pending the appoint- 
ment of a chemist. 

5. Boutine analj'ticnl tests in connection with the softening of 
the boiler feed water were carried out, as and when required. 

III. Iktestigaiions on bagassk on iiniiAnr of nn: Iufciiial 
C ouNcii. or AGmcTii.TtniAT. Beseaucii. 

The dofibrator, hand-moulds and the dryer press were erected, 
and experiments on the production of insulation and wall boards 
were started towards the end of the year under report. A brief 
account of the iroik done and samples of tbc boards picpuicd weic 
submitted to the meeting of the Sugai Committee oi the Advisoiy 
Board of the Imperial Council of Agricultural Bescarch held in 
Delhi on the 7<h Alaicli The sound and heat inhulation pio- 

perties of the boards will be tested as soon as the apparatus, which 
has lecently been obtained, is fixed up. 


IV. Touns. 

1. At the request of Jlessis. The Mysore Paper Mills Co., Ltd., 
Mr. Bhaigava visited Bangalore .md Blmdravati in September 1937 
to discuss certain raatleis connected with the erection of the mills 
at Blmdravati. 

2. The services of ‘Mr. Bhargava weie ])lutcd at the disposal 
of the Cochin and Tiavancore Rovcininenls for a ))eriod of about 
5 weeks in Reptember-Oclober 1937 to investigate (he possibilities 
of manufacturing pulp and paper in (hose States. 

3. In Deceuibev 19.37 IMi. Bliarjmva advised Messrs. The Dppei 
India Couper Paper Mills, Lucknow, regarding some new machi- 
nery for the mill and the layout of (he jirojectcd extensions. 
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V. TuAINIIfQ or APPHENnCES. 

1. Dr. D. S. Shaiuia of tlie ilysore Paper Mills Co., Ltd., 
worted in the section honi IStli Apiil 1937 to the 13th July 1937! 

2. The two Siamese students, 2fai Sawai Supayaseimesii and 
Xai Pairojna Dhainiatclia, completed theii couise of tiainiiiff on 
the 16th July 1937. 

3. Three apprentices of the Mysore Paper 3Iills Co., Ltd., (1) 
Mr. 2?. S. Narayana Settj, (2) Mi. A. Kiishnamnrtliy and (3) Mr. 
D Venkataraniiah, attended the eouise of training fiom the 1st 
July to the 1st November 1937. 

4. Mr. D. P. Bhaigara of the India Paper Pulp Co. attended 
tlae couibe of training tiom tlie 2nd August to the 20th November 

1937. 

5. Mr. Vidya Bhusan Hastogi of the Bohtas Industries, Ltd., 
attended the course of training from the 1st September 1937 to the 
Sist January 1938. 

C. Mr. Kiishnamurthy was deputed by the Punalur Paper Mills 
Co., Ltd., for four months’ training from the 21st Januarj' 1938. 

7. Mr. S. S. Bhasin was deputed by Messis. The Deccan Paper 
Mills Co., Ltd., for four months’ training from the 25th January 

1938. 

TI. GruNTS. 

The Paper Makers’ Association, Messrs. The TJppei India Coupei 
Paper Mills Co., Ltd., and Messrs. The Mysore Paper Mills Co., 
Ltd., contributed during the year Es. 3,250, Es. 250 and Es. 500 
respectively towards the paper pulp research expenses at the 
Institute. 


EEecliaiiical Sub-Section. 

Most of the machines of the Wood Workshops and the Veneer 
shop, including the A. C. & D C. electric motors were repaired 
and thoroughly overhauled during the year. 

The electric niring of the 75 H.P. motor in the saw-mill and 
some other electric motors was renewed. 

The Disintegrating Machine, together with the electrdc motors 
and starter, was erected in the Paper Pulp Section. 

The new digester, with a pump and a 10 H.P. electric motor, 
steam and water pipe lines, was also erected in the same section. 

New apparatus for preparing distilled water was erected, and 
several alterations and improvements were made to the wood pulp 



■grinding machine in order to improve the screening and applica- 
tion of load. 

A new precision lathe for fine wmk was elected in the Iron 
AVotkshops. 

The Ford and Cheviolet buses neic ovoi hauled dining tlie year, 
and a new battei^’ ignition S3’steiu uas fitted to the Fiat lorr^'. 

The electric wiring for the new sound absorption test appaiatUs 
was completed. In addition to the above special work, all the 
electric motors, A. C. & D. C. generator sets, main switch boards, 
switchgears, electric wiring installations, Government lawn mowers, 
file eictingiiisheis and fire hj'drants, light lailwav lines and 
trucks, etc., were iiiaintained in proper order tbioughont the yeai. 
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UHAPTBR VI.— OHEMIRTRY BRAKCH. 

The following programme ol woik nas nndoilaken (lining tlic 
year under leport: — 

1. Geneial study ol llic ckeinistn' and commeicial uses ol tke 

minor forest products. 

A. — ^Drugs — 

(i) Ftfar j)edvnmila7is, "Wall. 

(ii) Beihclvmcdia Bianduii, Hook. 

(iii) Scticcio elniiwuthtmoiilcs, DC. 

(iv) risk poison plants. 

B. — Oils and Fats — 

(i) Actinodaphnr aiiiju^tifolia, Nees. 

(ii) Litsea citrata, BL. 

(lu) Baufitnia rarieyata, Linn, 

(iv) Solanvm indicim, Tiinn. 

(v) Ximenia amcricana, Linn. 

2. Forest soils. 

3. Miscellaneous empiiiies. 

1-A. Drugs. 

(i) Vitex pedunculniis. 117011. — ^Pielinnnary examination of the 
leaves obtained from Sanita lunge (Bihai) showed, as uas repoited 
last year, the presence of an amorphous glncoside and traces of a 
basic substance of the natui'e of an alkaloid. Fuither samples of 
the leaves (obtained from the Foiest TJfilization OfScer, Assam; 
and Southein Range Officei, Sibsagar division) iveie examined and 
these gave a small quantity of an amorphous glueoside, some 
amoiphous acids, a ncutial substance in.p. 1120-113° C., a light 
yellow ciyslalline substance in.p. 202°-263° C. and tiaces ol an 
alkaloid. 

The yellow ciystalline substance m.p. 262o..2C3° C. is fairly 
soluble in water, but span’ngly so in rectified spirit and insoluble 
in other common organic solvents. It appears to resemble vitexin 
which has previously been isolated ns the hydrolytic product of 
the gliuoside oi T’/h i htomlis (Peikrn. .1. C. S., 1898, 1019) and 
of Saponaria officinalis (Barger, J. 0. S., 1906, 1210). In the 
case of V. peduncularis it has not been possible to isolate tire 
parent glueoside and it appears that vitexin is present in a free 
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state, since it is obtained from the aqueous extract of tbe alcoholic 
extract of the leaves, without auy acid or alkali treatment. 

In collaboration with the School of Tiopical Medicine, Calcutta, 
its pharmacological properties aie being investigated and till the 
lesults are ready it would be difiBcult to say if vitexin is the active 
principle of V. i)cdvncularii, and is icsponsible for the cui alive 
value of the plant in black watei fever. In any case, no other 
constituent has yet been isolated uliich may appear responsible 
for the above virtues. The quanlitj' of vitexin that is isolated is 
very small. 

(ii) Bctlsrh media hnnidisii, Hook. — ^This diug tiom As'iaui lia-j 
a local leputation and use in chest complaints. Prcliminaiy exa- 
mination of the powdered air-dried bark, with 13 pei cent, of 
moisture, gave the following amounts of extracts on being suc- 
eossivel}' treated with solvents: — ^petroleum ether 0‘75; sulphuric 
ether 0'45; chloroform 0*1 and alcohol 11 per cent. Of these, only 
the ether extract has given a small quantity of a ciystalline mate- 
rial, whicli IS being CNumined fuithcr. A .small quanlity (U’Olo 
per cent.) of an amorphous nlkaloidnl substance is also present. 

(iii) Senccio clu ysanihcvwides!, DC. — In a previous leporl 
presence of two alkaloids in senecio from Kashmir was icpoited. 
Identity of the alkaloid m.p. 120° 0. is still obscuic but the olhei 
melting at 223°-224° C. was shown to be identical with Jncobinc 
isolated by Manske from Seiieoio jncohea. Doubts have been 
thrown on the purity of the material ins cstignted by Jlanske and 
according to Bargei and Blnckio (J. ('. S,. 1937, 554) Jacobinc 
from S. jncohea is a mixture of two alkaloids .Tucobinc m.p. 212° C. 
and Jacodine m.p. 217° 0. The work on those alkaloids is in 
progress. 

Some other workers have reported the variation of nlkaloidnl 
content in Senccio sp. with seaoon, but the following lesulis show 
that such is not the case with the Indian species; Tuly, .\ugU8t and 
September collections all giving 0'27 per cent, of crude alkaloids. 

(iv) Fiih poison plants . — During the year, the exploiatoiy work- 
on fish poison jilants has been eariied on. The object ol this investi- 
gation is mainly to discover such indigenous plants that possess 
the toxic couhtituonts namely lolenone and allied bodies, uhieh 
aic found in deiris, lonclineaipiis and cnhc of trade; and to deici- 
mine how far India t«m be a source of supply of vegetable insecti- 
cides of the type of denis tor which there is a demand and u 
valuable trade. Bearing in mind the fact that trade is always 
conservative and is unlikely to accept plant materials that do not 



contain rotenone, attention is being diiected to tliose plants only 
that contain these pioducts. The investigation of fish poison plants 
that uiigiit luqipeu to coiit.tin potent insecticides olhei than lotenone 
and allied bodies n ill be taken up later. 

Foi the above exploiatoiy woik, a list of Indian plants reputed 
as iisli poison has been compiled. 

Since aU the plants that Lave hitherto yielded lotenone 
belong to the Natiual Older Leguminosie, in our exploiaioiy 
vork attention is being concentiated on this uatuial older. A 
preliminary examination ot the following has been c.uiied out 
during the jear: — Cleisanthes coUimts (bark), Alhtzzia yiocera 
(balk). Acacia pennata (bark), Pongavita glabra (roots), Pithecolo- 
bium bigenoniuiii (seeds), Itandia dumctorum (seeds and pulp), 
Mtmosa Inmalayana (bark), Entada seandens (seed husk) and Tcph- 
losia sp. root-bark, leaves and seeds. All of the above plants have 
given varying amounts of ether solubles but none of them, except 
Tephrosm Candida, gave any lotenone. 

It is a matter of satisfaction to repoit the occurrence of lotenone 
in Tephrosia Candida, DC. Following the usual method of extinc- 
tion it has been possible to isolate 0‘35 per cent, of lotenone from 
the loot-baik and 0 5 per cent, from the seeds. The leaves also 
contain lotenone or allied bodies, as indicated by the usual colour 
leattion, but it lias not been possible to isolate lotenone from them, 
in a pure state. The root-bark extract of T. purpurea also has 
given positive colour test for rotenone but the amount present is 
small, perhaps less than 0'3 per cent. 

Some of the foreign species, Carana {Tephrosia), rngiiuaiia 
of Dnited States of Ameiica {Scientific American, 1933, 231) and 
tlie East Afiicau 7'. viatiopoda haie been lepoited to contain 
lotenone and have been declared to be of value as insecticides. 
Indian Tipbiosuis occur in great abundance in some of oui foiesti 
and the fact that such plants growing wild and of uiiceitain age 
base yielded 0 3-0 5 per cent, rotenone, is a mattei of considerable 
importance and economic value, since it might be possible to 
impiove the toxic constituents by care and cultivation. 

Botenone, along with the fatty oil, is extracted from Tephrosia 
seeds uith sulphuric other and from the ether fiee residue rotenone 
and resins are thrown off as precipitate by repeated washings with 
cold petroleum ether. These are then worked up in the usual 
mannei. It appears that rotenone is concentrated in the loot-baik 
and seeds and is practically absent in the stem or debarked loot 
which' explains our failure to isolate it on previous occasions. 
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(Ann. Bep., 1934-35). Systematic iiivesligalion of Tephrosia, 
Milletia and DcrHs sp. foiind wild in onr lore.sls is being planned. 
The richest samples, hitherto examined, of wild Dcriis oi Milletia 
contained onl}’ about 2'5 per cent, ot lotenonc and 5 pei cent, of 
total ether solubles. Judging from the preA'ailing standards for 
commercial Derris, that is 5 per cent, of lotenoiie and 16 per cent, 
or more of ether solubles, Indian species would appear to be very 
poor. These are of lower quality, no doubt, but even as such they 
have a place of their own. The low rotenone and resin content does 
not really take away much of its merits as an insecticide because the 
root powder has, after all, to be diluted with a considerable quantity 
of an inert substance like clay, in dusting prepaiations, in which 
0'75 per cent, rotenone is considered sufficient. In deiris dust 
preparations with a low’ grade Derris, the amount of inert diluent 
will be lower and consequenll 5 ’ the concentration of the active 
Derris root particles will be liighci. In this respect low rotenone 
content of the deiris root turns out to be a matter of distinct 
advantage. 

J-li. Oils anti Fats 

The investigation on the indigenous sources of lauric acid, ns 
reported previously, has now’ been extended to Aetinodaphne ani/v- 
stifolia and TAUma citiata, and both of the«e fats are described 
below: — 

(i) Aetinodaphne an pw^ti folia, Nees Ryu., TAtsa'a an gusti folia, 
TCurz, is an evergieen tiee found in Assam, the llhasia Hills, 
Rylhet and Chittagong. Its berries yield f57 per cent, of kernels 
which contain 55 per cent, of a crj'slalline fat of the following 
constants : — 


IttcUinp! point 
Optirnl rotation («/”{) 

Specific BT.svity ® So® C. 
Hofractivp index (» “tno C. 
iodine value tTTanuh) 
.Saponification value 
Acid value 


- 120 - 16 “ C. 
-210 

0 022 
l-l-lfi.*) 
13-6 
20C-G 
7-9 


The fat contains approximately 90 per rent, of trilauiin. 

(ii) TAlwa cifrata, HI, is a veiy* aromatic deciduous tiee found 
in the Eastern Tlimalavas and the Kliasi Hills. Its berries 


(sample from the Tipper Tondu range, llengal) yield 4’3 per cent, 
of an essential oil having a stiong characteristic odour of lemon 
oil. This oil appends to be the same as that examined by Gnrdies 
(Tin Pevfumcrie Moderne, 1923. 107). The seeds yield 40 per cent. 
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of kernels which contain 54 pei cent, of a 
following characteristics : — 

crystalline fat of the 

^leltmg point .... 

. 10°-I20C 

25“ 

Optical rotation (a) jj 

-0 9° 

Specific gravity ® 33° 0 

0-911 

Bofrnctivo index ® 40° 0. ... 

1-4401 

Iodine lalnc (Hanus) 

6-9 

Saponification value 

269-6 

.\cid value ... . . . 

0 66 

The fat contains approximately 95 pei cent. 

of trilaurin. 

fiii) Bnvhima rariegata, Linn. — The oil 

fiom the seeds of an 

allied species B. mmlenia is repotted to he non-diying, edible and 
medicinal. The investigation of the oil ftom B. rariegata uas 
taken up hoping that this might also he of the natnie of the above 
oil B. rariegata is a large deciduous Itee found commonlv in the 

Dun and Saharanpur Riwoliks. The kernels 

vield 10 iiei cent, of 

a pale yellow oil of the followinir phvsical and chemical 

constants : — 


Specific KTOTitj- (3 30° C 

0 9206 

Refractive index @ 30° 0. ... 

1-1603 

Iodine value (Hanus) .... 

91-.3 

Saponification value 

211-4 

.\rid value 

2-8 

riis.iponifialile matter .... 

n-T®; 

Mixed acidf. 


Iodine value (Hanus) .... 

62-7 

'Menu molecular u eight .... 

294-0 

Saturated acids 

32-3% 

Fnsnturntcd acids 

07 7% 


Ptirtlier work on the isolation and identification of the consti- 
tuent acids is in progress. 

(iv) Solanvw indictiw, Linn. — This is a much hranrhed nnder- 
shnih found commonly on waste lands in Dehia Dun and Sahaian- 
pur Districts. The herries yield G5 per cent, of seeds containing 
10 per rent, of a yellow semi-drying, medicinal oil possessing the 


follou*ing constants: — 

Optieiil ri)tntuiii .... +0'6 

Specific Kras itv @ 15-5° C. .... 0 91C6 

Befractivo indes @ 15‘5° C .... 1‘4671 

Totline (Hnnu'i) 121-6 

Ssponification value 177-6 

.^cid value 17-8 
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On standing tlie oil deposits a small amount of a wliite crystalline 
non-nitrogenous solid •wLich wlien ciystallised from alcoliol melts 
at 242°-243° 0, Furtliei' work on this substance and the constituent 
ocids of the oil is in progress. 

(v) Xiinenia americana, Linn. — Tt was repoi’ted last year that 
the oil contained an unsaturated acid which was named simenic 
acid. It was also reported that this acid is not described previously 
to be present in vegetable oils and fats. Its relationship to ceiotie 
acid found in the mixed acids of the oil was established. Fur- 
ther work has shown that the unsatuiation occurs in 20-21 carbon 
atom. Pi oof of this was obtained (loin its pioducts on acetone- 
permanganate oxidation, which were shown to he caproic acid and 
a twenty carbon atom dicarhoxylie acid. The fact that this dicar- 
^ box 3 dio acid is not identical with the nom.*!! 20 carbon atom 
dicarhoxylie acid which had been piepared synthetically by pre- 
vious workers led to a more e.aTefnl examination of the original 
cerotic acid and it was found that this inactive acid could be 
resolved into its optically active components. This indicated that 
the cerotic acid must he a racemic mixture of " branched chain ” 
acids and not a normal acid. The above inference, it might be 
mentioned, is supported by the fact tliat the melting point (83®- 
84° 0.) of the cerotic acid from the oil is ap])recinhly lower than 
what has been reported (88°-89® P.) foi the synthetic normal acid 
and also h^’ the statement ['.Tamieson, “ Vegetable Fats and Oils ” 
(1932) 293] that only the “ branched chain ” acid appears to occur 
in nature. The work on the eonstiiution of eerotie acid also indi- 
cates that ximcnic Jicid niih nhieh it is related is not a normal 
ehain acid hut a branched chain one, with an optically active carbon 
in the molecule. Details of the work on ximcnic acid is infeiest-> 
ing and will ho described elsewhere. 


2. Forest Soils. 

On recommendations of the Silvicnltuial Ponferenee, a soil 
ehemist (Dr. II. S. Rupta) has been appointed. Since his appoint- 
ment Dr. Gupta has been tom ins in sal (Shnrra lohiisto) aicas in 
Delira Dun division and familiarising himself with the foiest soiK 
in general, and sal soils in particular. TTc has also been st\idying 
tlic changes brought about in soil.s when they pass from agricultme 
to forest conditions. An interim Tcpoit on this investigation will 
he presented next year. 

A large number of soils received from various forest oflieers 
were also examined during the year. 
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3. Miseellaneoits Enquiries. 

A large number of analyses were undertaken on behalf of foiest 
oifipers, officers of the Institute and other departments of the Gov- 
ernment and of these mention may be made of the following: — 
Artemiria^; Ejiliedras; Verrh; Aqiiilaria agalhcJin, Prunvs sp.j 
etc. 
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CllAPTJSR VIJ.— TIMBEll DEVKLOl’MENT BHANCli. 

Duiuug the year the Timber Development Sccljon was placed 
iu charge of a separate ofiicer and made into a sejjaiatc Brancsh 
of the Institute: — 

The Timber Development Office: unde: took the wilting of 
short popular propaganda booklets on the following subjects: — 

Treated wood for eailbquake-re'>i slant structures. 

Special factors affecting timber design. 

llow to build woodcu earthquake and stoim-pioof houses. 

Treated timber bridges for Tndinn highways and railnays. 

Wood versus steel for framed buildings. 

How to build fire-resistant limber structures. 

Eire-proofing of wood. 

Treated wood for root trusses. 

Treated wood for Hoots. 

Treated wood for walls and ceilings. 

The'-o booklets were printed and released during the year under 
review. Over 16,000 were distiilmtod fiee to the general public, 
businessmen and Govornnient depaitmcnts in India and abroad. 
These booklets raised considerable inleicht amongst various 
communities. 

lie also drew up designs and hpeeificaliouH for vooden bridges, 
50-70 ft. span, roof trusses; a poilable prefabricated liut and a 
watch towel — the last named at the request of the Obief Consei vator 
of Forests, United Provinces, for use as a look-out for fire watchers 
in the foic.sis. As a fuiihcr aid to the populuiiMition of the use 
of treated wood, models of various typc.s of biidges and trusses 
have been piepaied. These models will be nvailnble for denionstra* 
lion purposes and exhibitions. 

The ban on treated wooden poles for rallying electric transmis- 
sion lines having been lifted, large numbers of these poles have 
in the past few years gone into use for these purposes. Tn ITorlherii 
India, one of the most suitable species for these pin poses is ehir 
{Pinvs longl folia), eonsideinble supplies of which are available iu 
Ibc TCnmaon Hills. The Forest Deparlment is, however, experienc- 
ing great difficulty in ext i acting these poles ol the length icquiiod — 
40 ft. — owing to the sharp bends on lhe«e hill loads. To overcome 
this difficulty, attempts are being nindo by the Timber Develojmient 
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Branch to evolve au efiieieut aud at the ■jaiiie lime bUiUciently 
inexpensive type oi joint, so that the poles can he extiacted in 
length's not exceeding 20 it. A uuinbei of difiereut types ot joint 
have been tried out but while ethoieiit enough, the cost is prohi- 
bitive and the appearance unsightly, h’uithei expel iments are 
being curried out to o\eiconie these two defects. 

Other species likel}’ to be suitable foi caiij'iug elertiic transmis- 
sioii hues me being seemed aud uill be gheii similar treatment 
aud tested in the same uaj in the coming year. 

The Timber De^ elopiiient Officer undertook on extensive tour, 
nhich included the more impoitant industrial centics of Bombay, 
Madras, Calcutta and Delhi, and inteirieued a laige numbei of 
business men, cnginceis and othcis likely to be interested in the 
development of the uses of wood and particularly of tiealed uood*-. 
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APPENDIX I. 


Puhlications oj 1937-38, 


Snlst 

No 

Tllle of Piilillcfttlon, 

Author. 

Date of Issue. 

1 

The foniintloii of nrnrt\\oo<l ntid lf« Amount In 
Dcodflt Timlier. 

11. A. Xakazal 

December 1037. 

A 

Nntonialoulnil IniPstlRittlon on the Spike Dhenee 
of hnnilnl (3S) LjRiehlAC (Ilemlpt ). 

N. 0. Chntterjee 

October 1037. 

3 

CI«lAtT cf Anobiidee nou\cux <lc< ln(lc<( . 

11 Flc . 

October 1037. 

4 

Immatute Stoeca of Indian Colcoptern (SS) . 

J. C. It. Gardner . 

October 1037. 

S 

Non CrO'‘«otAta\ia (Flitypodldac Col ) 

C. F. C. Rccson . 

Dertmbcr 1037. 

c 

heed Melphta, riant per centa , cte, for forest 
plants In India. 

J. N. Sen Gupta . 

July 1037. 

7 

Illustrations of Indian Forest I’lants, Fart IV 

C. E. Parkinson 

July 1037. 

8 

£ntomolo;!icAl ln\eftl0A(lon^ on the Spike DfiCAie 
of Sandal (31) Dornmptcra A. Orthoptera 

L. Chopard A N. 0. 
Chntterjee. 

July 1037. 

0 

Serond Interim Itcport on ITork under Frojeet 
nil (Testing of Indian llnilicra for leneor and 
Flyitood). 

W. NsrIc . . 

July 1037. 

10 

Fonr Ken Indhn Jchiieumonidae • a • 

R. A. Cnshnan . 

December 1037. 

11 

The SlUlcnllurc A. MnnAt'cmcnt of the Batn1>oo 
(Dfitdroeatamui ftndut, >>c«) 

F. N. Dcogun, . 

June 1037. 

IS 

Indian Tennlnnlhs of the Sertlon of rcntni>tern . 

C E. FatUnson , 

July 1037. 

13 

Immature Stages of Indian Coleoptera (SI) Cletidac 

J. 0. It. Gardner . 

July 1037. 

14 

A Sineroloirlml Stud} nl the Forests of VTcstcrn 
blnjlihlinni nllh speelnl nfetenic to theic Geo- 
lopy. 

n. r. Mooney . 

March 103S. 

Ifi 

Immature Places of Indian Coleoptera (S3} Carehl' 
doe. 

T. C. 11 Gardner . 

Match 1038. 

10 

Imllnn CiirculIonUho (( ol ) • • • 

Sir Guy A. K. Mar- 
shall. 

(May 1038.) 

17 

Iiniiiatuie Stores ol Indian Iicpidoptera 

J. C. It. Gardner . 

(July 1038.) 

IS 

A ftiifilc to the In«cct<f of ilaf&rnrfd iiaioofor Forc«>t 
OJlicori 

.... 

(May 1038.) 

10 

/«eu — .k IVood I'rescraatlae . . . . 


(July 1038.) 

SO 

A Note on FrotietliiK Indian HInirtutnl Tlmliers 
acalnst lire, termites A fnnpl (Hot) (Itrprtiil), 

S. Xnmc*am . 

(AUROit 103S.) 


OTlir-R FUIlMCAlIONb. 



SI 

Annual Ilrturn of Statistics rtlatlnc to Forest 
Administration In nrltlsli India, lPIS-30, 

.... 

December 1037. 

■Ag 

Forests In relation to Climate, Water Consersatlon 
and Frohloii.* 

.... 

Juno 1037. 

S3 

Tlio Forest llc*enrfli Institute A Collepe, Central 
Library, Classlllcd CatalOfnie, 10 14. 

.... 

(May 1038.) 

S4 

Mercet'a Tables (TTepn Ilf) 

L. Mercer A Nnnd 
Mai. 

January 1036. 

so 

Frojire-s Report on Forest Ilesrarch si ork In India, 
l*ntt II. — Froslnelal Iloports, 103G-Sn. 

.... 

May 1037. 

so 

Procresa Report o( Fori «t Research In India, Fnrl 
I. — Forest Researdi Institute, 1030-37. 

t 

December 1037, 


Tcprinttil™'*"’ '***”*'' llrarin' I'orMtry ConTcrcacP, South AJridi, 103B, 


G 
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Puhlicatiom of I937-3S — contd. 


Serial 

No 

Title ot Publication 

Author 

Date ol Hue 

27 

PMirrp*^ Jteport of Porc^t llwarrh In lodlt. Part 
11 -rro\lnchl Ueports 10a0*37. 

.... 

llnrcli 1038 

28 

Clasaincd tht ot Olikcra of the Imlltn nut! Pro* 


Mittli 1038 


vlnelal Porc^st Services and ot tlie Indhn lomt 

1 LnclnccrinKber^lceinlndlaonlst Juh 1037. 



2D 

Annual Iletivrin ot hUtlotln rclntlnq to 1 ore«t Vd* 
mlnl4tntloii In Drlttili India. 107A )7. 
rro.2rc4» Keport ot the Porcst Collccr, Delira Dun. 
1035-37. 

... 

(Novilub r 103^') 

SO 


Noa ember 1037. 


Contributions to Scientific Periodicals. 


Clininpion, H. G 

Hall, ^y. T. 

Sen Gupta, .T. N. 

Son Gupta, J. N. 

Troioi, Sir Qorald . 

Gnidnor, J. 0. M, . 

Hairodo, M B. A Vermn, 
B S. ... 

Trotter, H. 

Ti otter, H. 

Trotter, H. 

Kamciam, S. 

Kamesam, S. 

Kapur, S. N. . 

Kn<;1ina, B., & Pnntambe- 
Itar, S V. 

Krislma, S., & Ghose. T. P. 
Krislmn, S., & Ghow, T. P. 


,'Jiliicullurc. 

Some Notes on the Kiiiuiup mctliocl of Sal 
BcKoneration (Indian I'orcdn, Vol T.VTTT 

Cultivation of Bsotirs in ICiilii (Indian 
roiedet, Vol LXIJI, p. .713). 

Toievt*. of Upper Parti, I and H 

(Indian I’oietUr, Vol. LXIII, p. 731, and 
Vol. LX7V, p. 15). 

Stand Inijiioieniont (Inihan Poreder, Vol. 
liXm, p. 236). 

Proiuc ilion of Selected T.vpe of Forest Trees 
(Indian Voiedrr, Vol. p. 576). 

Tint out nlniiu. 

Bioloftk il Conti ol of Foicst Insects (Indian 
I'oiidir, Vol IjXIIT, p. 769) 

Itolami. 

Indian plants repided ns fish poisons (Indian 
For, dr I, Vol BXIV, p lOt). 

Ui tfisafion. 

Bnivh 'lieatnieiils nith ^Yooll Picservntives 
(Indian Fonder, Vol. BXJV, p. 112). 

Note on the Conipiii.itive Stienuths of So})- 
Mood and Henitnood (Indion Foredcr, Vol. 
LXIll, p 59S). 

Oiien Tank Tieatraent nitli Ascii (Indian 
Foiestrr, Vol. liXTlT, p. 672). 

Standardisation of treated wood polo sires for 
OTcrliead clcclriial transmission supports 
(Indian Foreder, Vol. IjXIV, _p. 43). 

Bole of treated tiinhci in Indian structural 
economy (Indian Foiedcr, Vol liXHT, 
p 311). 

Drying Wood hv ultra-short naves (Indian 
Foretter, Voi LXITT, p. 218). 

Ohemidry. 

Tile oil fiom the seeds of Ximrnm amenrnna, 
Linn. A Non Unsatnrated Fatty Acid, 
Ximenic Acid. [Jl. Ind. Chan ‘Soc. IS 
a937), P. 263-74.] 

Occurrence of Rotennne in MdUftia 
parhyeatpa (Uiinrnt Science, Angust 1937, 
p. 67.) 

Indian Tephrona sp ns a sonreo of Rotenonc 
(Cun enf Fetence, March 1933, p. 454.) 
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APPENDIX TI. 

Publications of the Forest Research Institute, Dehra Dun, 
available for Sale. 


SILVICULTURE SERIES. 

Buixetiks (Old Scries). 

Pnior. 

Bs. A. P. 

•4. Ficua elaetica : its natural growth and artificial propagation, with a do- 
soripbou of the method of tapping the tree and of the preparation of 
its nihhcr for the market, hy E* M. Coventry . . . .0120 


Pamphi-ets. 

•6. Note on I’orcst Btservation in Burma in the Interests of an Endangered 

Water-Supply, by A. Bodger . . . . . • . 1 0 & 

*8. Note on the Cblleetion of Statistical Data relating to the pnncipal Indian 

Species, bv A. W. E. Caccin . . . • . . . 0 10 0 

•9. Trbles shoiring the Progress m Working Plans in the Provinces outside 
the Ma^as and Bombay Presidencies up to Slst Dccemhor, 1908, hy 
the same author . • • • • • • • . 0 10 0 

•16. Note on the Best Season for Coppice Fellings of Teak {Tectona grandis), 

hyB. S.Holc 040 


Bulixtins. 


2. Memorandum on Teak Plantations in Burma, hy F. A. Loeto 
•8 Note on some Germinotion Tests with Sal Seed {Shorea robvata), by B. S. 

Troup 

•22 Note on the Causes and Effceta of the Drought of 1007 and 1908 on tho 
Sal Forests of the United Provmces, by B. S. Troup 
•30. Tho Compilation of Girth Dioremcnts from Sample Plot Measurements, 

hy R. S. Troup 

•33. Note on an Enquiry hy the Government of India into the Delation 
between Forcata and Atmospheric and Soil Moisture in India, by 

M. Hill 

•41 Note on Wei^ts of S« us, hy S. H. Howard, Bevised by H. G. Champion 
•46, Note on tho Miscellnneous Forests of the Kumaon Bhabar, by E. A. 

Smytlues 

•40. Bate of Growth of Bengal Sal {Shorea robvala), I Quohty, by S. H. 


Howard ........... 

•47. Volume Tables and Form Factors for Sal (Shorea robvata), by the same 


autnor 

•68. General Volume Tables for Ghir (Ptnus mgxjolxa), by S. H. Howard . 
•62. Preliminary Yield Table for Dalbergxa aiaaoo, by S. fi. Howard . 

•65! Tables for bark dcduolions from logs, by S. H. Howard 

•67. Chir (Ptnus longxfolia) Seed Supply, by S. H. Howard 

•78. Tho Problem of tho Pure Teak Plantation, by H. G. Champion . 

•82. The Measurement of Standing Sample Trees, by H. G. Champion 
•83 Provisional Yield Table for Qvenma incana {Bang or Ban-oak), by H. G. 

Champion and I. D. Mahendru . . . . . . , 

•86. Cold Weather Planting in Northern India, hy H. G. Champion 
•87. Yidd Tables for Teak Plantations in Java, by H. G. Champion . 

•88. Seasonal Progress of Height Growth in Trees, by H. G. Champion 
•89. Effect of D*foliation on tho increment of Teak Saplings, by H. G, 


Champion 

•91. Damage by Frost at New Forest, Debra Dun, during 1930 to 1934, hy 
Bachas] ati Nautival 


0 10 0 
0 2 0 
0 6 0 
0 2 0 


10 0 
0 8 0 

1 0 fr 

10 0 

0 6 0 
0 8 0 
0 2 0 
0 3 0 
0 3 0 
0 12 0 
12 0 

0 14 0 
0 9 0 
0 14 0 
0 14 0 

0 3 0 

0 12 0 
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SILVICULTURE SERIES— contd. 

PoBESi Becobds (Old Seriet). 


•Vol. 

V.Pnrt 

•Vol. 

VI, Part 

* 

Part 

•Vol. 

Vlli, Part 

* 

Part 

•Vol. 

IX, Part 

•Vol. 

X, Fart 

• 

Part 

•Vol. 

XI, Part 

« 

!■ 

Fart 

• .. 

Fart 

♦Vol. 

Xn, Part 

• 

Fart 


Port 

• 

Port 

* 

9t 

Fort 

*Yi}l 

Xin,Fart 

* 

n 

Part 

* 

Port 

tf 

Fart 

* 

Part 


Part 

♦Vol. 

XIV, Part 

»VoL 

XV, Part 

• 

, Part 


n. — ^Note on Blue Gum Plantations of tlie Nilgiris 
(Lvealyplua glcbnlut), by R. S. Tioup . 

H. — Statistics complied in the Oihco of the Silvicul- 
turist, Toicst Research Institute, Debra 
Dun, durmg 1915-16 . ... 

V. — Statistics compiltd in the OiEco of the Silvi- 
culturist, Porcst Research Institute, Dehra 
Dun, duniig 1916-17 

II. — ^Tho Regeneration of Sal (Shorea rebttala) 

Porcsts, by R. S Holo .... 

IV. — Notes on Artificial Regeneration in Bengal, 
by A. K. Gtnsson, P. T. Russell, E. 0. Shob- 
bearc and L. E. S. Teague .... 
Vn . — ^JToto on the Poasibihtics of Camphor Cultiva- 
tion from Cinmtmomum eamphom m Northern 
India, by S. H. Hovard, W. A. Robertson 

and J. L. Simonson 

ni. — A Sal Yield Table for the United Provinces, 
bj’ E. A. SmyCiics and S. H. Eoirard . 

VI. — General Volume Tables for Sal (Shorea rcAutia), 

b}' S. n. Hoiiard 

n. — Contributions toirards a knowledge of Twisted 
Pibro in Trees, by H. G. Champion 
HI. — Regeneration with the assistance of Taungya 
in Burma, by H. R. Blanford . . . 

VII. — ^Volume Tables for Teak and Sal for tho Central 

Provinces, by V. K. hlaitinnd . . . 

I. — Volume and Outturn Tables for Sal, by S. H. 

Howard 

IV. — ^Yiold Table for clear-felled Sal Coppico, by 

S. H. Howard 

V. — ^Yiold and Volume Tables for Chir, by tho same 
author ....... 

VI. — ^Yield and Volume Tables for Deodar, by tho 

samo author 

IX. — ^Notes on Artificial Regencrat'on in North 
India, by S. H. Howard .... 
m. — Commercial Volume Tables for Sol in the wot 
miacd forests of tho Bcngal-Duars, by Parma 
Nond Sun . . . . _ - 

IV. — ^l^olurao Tables for Sundri (Herititra Uiloraht) 
m tho Sunderbans, Bengal, by the same 
author 

VII. — Slash in Chir Pino (Pinus longifolia) Forests; 

Causes of Formation, its Influence and Treat- 
ment, by J. E. C. Turner .... 
Vin. — Volume and Outturn Tobies for Blue Pmo 
(Pinns txedm. Wall.), by H. G. Champon, 
I. D. Mabcndni and Parma Nand Sun 
IX. — Commercial Tunber (Eatbn) and Henrtwood 
Volnmo Tables for Khair (Acacia catechu) in 
North India, by the same authors 
X. — Yield Tables for Blue Pine (Pmus exedsa, 
Woll.], by the same authors 

II. — Denudation of tho Punjab Hills, by B. 0. 

Co\entiy 

I. — Classification of Thinnmgs . . 

III. — Standard, Commeroial end Heartwood Volume 

Tables (Factory IVortmg) for Khair (Acacia 
catechu) in North India, by H. G. Champion 
and I. D. Mahcndrn .... 


PmoB. 
Rs. A. p. 

16 0 

16 0 

0 10 0 
2 2 0 

2 0 0 

1 d 0 
16 0 
17 0 

2 8 0 
14 0 
0 8 0 
12 0 
0 8 0 
10 0 
0 8 0 
16 0 

0 6 0 

0 10 0 

3 6 0 

1 2 0 

0 14 0 

1 9 0 

1 4 0 
0 14 0 

0 6 0 
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SILVICULTURE SERIES-confd. 

Poufst Ri coiiD<; {Old Series) — eonid. 


\'ol. XV, Part 
► „ Part 


Part 


Part 


u 


Part 


■Vol. XVI. Part 




If 


Part 

Part 


■Vol. XVU, Part 

■ „ Part 

■ „ Part 

■Vol. XVlII.Part 
■Vol. XIX, Part 
■Vol. XX, Port 


IV. — ^I'’olnme Tables and Diameter Groirth Corro 

for Scmal {Jiomhax malabarieum), by I. D. 
Mabcndm . ... 

V. — Prorisionat Votumo Tables and Diameter 

Groirth Cnrro for Scmal (Bombax nalabari- 
cam) in the Central Prorinces, by the aamc 

author 

^'I. — ^Ilranch Smallnood Tables for Shorea rdbusta, 
Tcctona giandis, Cednis deodara, Pinus 
excelsa and P. longifdta ; compiled in the 
Statistical Section, P. R. I. 

VII. — Provisional Vdumo Tables and Diameter 

Growth Curses for llcdopldea inteijTijcdia 
(kanju) and Trctcia nudijlom {gutel), by 
I. D. hlahcndm 

VIII. — Multiple Yield Tables for Deodar, by H. G. 

Champion and I. D. Iilahcndru . 

V. — ^Imcstigations on the Seed and Seedlings of 
Shorea rdbusta, by E. G. Cliampion and R. D. 

Pant 

VI. — The Use of Stumps (Root and Shoot Cuttings) 
in Artificial Rrgenemfion, by (ho same 

authors 

VII. — ^Kotes on Pinus loiigi/oUa, Rovb. — ^The Planta- 
tions in Debra Dun and the Central Provinces 
and Sliscellonrons Seed Studies, by the sarao 

authors 

n. — ^Treatment of Babul (Acacia arabiea), by S. A. 

Vahid 

IV, — The Sutlej Deodar— Its Ecology and Timber 
Production, by R. M. Gorric 
V, — The Importance of the Ongin of Seed used in 
rorcstiy, by H. G. Champion 
XII. — A Stand Table for Sal Evennged High Forest, 

by I. D. Mabendru 

m. — Regeneration and Management of Sal, by 

11. 0. Champion 

XVI. — A Stand Table for Sal Evennged High Forest 
and Coppice, compded in Silvicultural Branch 


Foxiest ErcoiiDS {Kew Series). 

■Vol. I, No. 1 — A. prohminarj' Survey of Forest Typos of India and 

Burma, by H. G. Cliampion 

' „ No. 2. — A study of tho soils in (he hill areas of tho Kiilu I'orest 

Division, Part 1 — ^An inaestigation of Soil Profiles under 
deodar, epniee, blue pine and chir, by E. MoKcnrie 
Taylor, I. D. Mabendru, M. L. Mehta and R. C. Uooii . 

' „ No 3 — Distribution of Sesquiovides, Silica and organic matter in 

Forest Soil Profiles of Kiilii Hill Aren, by R. C. Hoon . 
Vol. II, No. 1 . — A Glossary of Technical Terms for uso in Indian Forestry . 

' „ No, 2. — Standard and Commercial Volume Tables for Dalbrrgia 

sissoo, by M. A. Knkarni 

■ „ No. 3 . — A Stand Tablo for Chir (Pirns longifdlia) high forest, com- 

piled in the Silvicultural Branch .... 

' „ No. 4 , — Tho Silvionlturc and Management of tho Bamboo {Dendro- 

ealamus slrielus), by P. N. Dcognn .... 

■ „ No, 5.— Seed Weights, Plant Percents, etc., (or Forest Plants, 

by J. N. Sen Gupta 

■ „ No, 0. — ^Tho Formation of llcartwood and its amount in Deodar 

^mbor, by M. A. Kohazni 


PiUOE 
Rs. A. F. 

0 9 0 

0 2 0 

0 3 0 

0 12 b 
ISO 

1 6 0 

2 4 0 

1 10 0 

1 14 0 

3 2 0 

2 12 0 
0 fi 0 
S 0 0 
0 12 0 

10 12 0 

2 2 0 

0 12 0 
0 5 0 

0 8 0 

0 12 0 

4 4 0 
3 0 0 

2 4 0 

n 
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SILVICULTURE SERIES-«OTc7(f. 

ronrsT llEOORDi {KttB Scritty-ecncJi. 


*Vol ?/, A’d. 7.— ,Vjnpcufoi;iei\f "tiufj of <fip forcsii of tt'cstcrn Smghblium 
iiith RjKOinl ntemiee to then Ccolug}, Iiy II. Mooney 

Mrjionvi. 

•I’inut lougifoUa, lioTti., Vol. I, Pert I, l>y B S. Troup . 

Oim B Pi mtciTiosu, 

tPnitlicnl Diterniiiintion of the Girth Iiirnmont of Tnce, by R.S. Troup . 
■flsole intillcil “ AnimiR the rueilj plot ",!•> U C. Milutiru . . . 

fXoto on flip Ion st<< ot Jn\ n nnd .Mncloptn, by tlip eime author . 
fKlpinriilaiy •Sihiriilliin III I'rrlii. by Mnlui, Ilnkim.uil-Pm 
fTliP MiIIiwIh of Prtjnrini; Yolimie and Monty Ykltl T.ibtca for Teak Wooila 
anti VoUiiiu niiil rorin I'litlorTabUtforTcahTnci from data collcctctl 
in till Xilaiiibtir Ink PlantMioni of tbo koiitb Malibar Qiviainn, by 

li DoiiniP 

*A SyMrm of rilinc InformalKin on Pon'liy, by S. 11. Hounnl . 

•TnbUa for ii'p uiili llrandia' Hyp ometerfor inraaiinii); the lki;;ht of Trcta, 
ttc , by r, I) Man on anil II. 11. Itninoa 


Mimtals. 


•Prep'ralion of rori-t Workini! Plana m India, by IV. E. R’Aiey. Bevked 

by M. P. C’artii. (I'ourtli rditinn) 

•t-ilt icuftural U< It troll Manual for in-p in India, Vol. I.— (Kxpcnmintal 

Mnnart), by 11 (! flianpitn 

♦bilMculiural lio<c troll Mrrual for u'o in linlr. Vet. II.— {fttafiatical Codr), 

by II. G. (I I nipion nnl 1. 1). Mahrndru 

*.Mniiimforron''t M(n«uratinn, B'tt (d by C. B.Sininiona . , 


(Prill TcaTiosa—l'wMro ociaini: I.sdia.) 

tPcIiIitli’a Manual of Port -tn, Vol. I, ttli edition, 1922 
t „ „ ’ Vol. II, 1th edition, IDIO . . . 

T „ „ Vol. Ill, ah edition, 1920 . 

ISileicuiturc of Indian Tttr', by 11. S. Troup, 3 Vol* , for forest oOicen 
,1 „ " „ for pubhe rnlo . 

tMeaB'irtnicnta of thr Cubir,il Conftnta of I’oreat Crop*, Oxford Forcatiy 
Memoin. No. I, by M. II. Chatunedi 


BOTANY SE^. 

I^^lIr^t^s. 

*23. Koto on the Preparation of Indian l'ore*t Ilor'a nnd l)"!crlptiT 0 List*, 

by B. S Hole 

*20. Dcaelopment ofthe Pulma of Gro'aia, by B. P. Holo . . . . 

Ml. luealjptus m the plains ofNortli-lVe't India, by B. N. P.arltcr . 

•03. Hut aly ptiia Trial* in tlie Simla IIiU*, by B. K. Parker 

*73. TTie Herbarium of tlip Poresl He earth Inalitutp, by B. N. PnrKtr 

•70. List of Plants collcetid in lVe*t Nepal 

*80. List of Trees and Slimba for the Kaahtnir nnd Jnmmii Forest Cirdcs, 
by IV. ,T. I,aDi1ieit ......... 


FonrsT Breonns (Old Scria). 

II, Part IV. — Koto on Host Plant" of the Sandal Tree, by 
M. Bomn Bao 


Pbiob 
Bs. A. r. 

4 2 0 


5 0 0 


0 4 0 
3 4 0 

0 LT 0 

1 8 0 


0 0 0 
2 14 0 

0 10 0 


0 11 0 

2 0 0 

3 0 0 
3 0 0 


7 8 0 
7 7 fi 
14 1 0 
40 0 0 
78 12 0 

1 0 0 


0 4 0 
0 2 0 
0 5 0 
0 8 0 
U 5 0 
0 4 0 

0 12 0 


*Vol. 


2 0 0 
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BOTANY SERIES-co«W. 

Foncsr Beoords (Old Series) — oontd. 

Price 
Rb. a, t. 

•Vol. rV, Part in. — ^Noto on Uscfol X^otics in Indian Forests (No. 1 
^ Prosopit juliflora, D.C.), by R. S. Holo . 0 4 0 

* I. Part IV.— Note on Jlbiscia lathaviii, by the same author . 0 3 0 

•Vol. V, Part IV. — ^Noto on (Ecology of Sal (Shorea rbbusta). Part I, 

Soil-composition, Soil-moisturc, Soil-aeration, 

by the same author 0 8 0 

* „ Part V. — Note on Tramdes pini, by the same author . 10 0 

* „ Fart VI, — ^Noto on a Ncu Species of Forest Grass (Spodio- 

pogon lacei, Bole), by tho same author . 0 S 0 

•Vol. XIII, Part I. — ^IlluBtrations of Indian Forest Plants — Part I — 

Five Species of Dipteroearpus, by R. N. Parker . 10 0 

•Vol. XVI, Part I. — ^Illustrations of Indian Forest Plants — ^Part II — 

Five Species of Pipterocarpus, by R. N. 

Parker 10 0 

•Vol. XX, Fart XV. — llluBtmtionB of Indian Forest Plants, Part III, 

by R, N. Parker and C. E. Parkinson . . 0 14 0 

Forest Records (Nett Scries). 

•Vol, I, No. 1.— IndianTcrminalias of tho Section Pcntaptcra, by C. E. 

Parkinson 0 12 0 

* „ No. 2,— Blustrations of Indian Forest Plants, Fart IV, by C. E. 

Parkinson 1 4 o 

hlEMOUtS. 

•llfcmoir on some Indian Forest Graoscs and Bieir (Ecology, Vol. I, Part I, W 

R.S. Hole C80 

Other FoBuoAnoxB. 

•A Forest Flora of tho Andaman Islands, by C. E. Parkinson . . .200 

•Forty Trees Common in India, by R. N. Parker .3 0 0 

•Forest Flora of tho Cliakrata, Dchra Dun and Saharanpur Forest Dirisions, 

U. P., by Upendmnath Konjilal, Third Edition, rorised end enlarged 
by Basant Lol Gupta 330 

IIaedals. 

•ITanualofBotany, byR, S. Holo. (Peprinted) 2 0 0 

(PCRUCATIOKS— PrIRTED OUTSIDE INDIA.) 

findian Trees, by Sir D. Brandis (1021 edition) . . , . , 36 0 0 

MYCOLOGY SERIES. 

Forest Records (Old Series). 

•Vol. XIV, Part HI,— Investigations on the Infestations of Peridermium 

eomplanatum Barclay, on tho needles, and of 
Pcridertnium himalayrnse on tho stem of 
Finns longifoUa, Roxb., by 1C. D. Bagchco . 2 12 0 

•Vol. XVIII, Part XI. — ^Investigations on tho Infestation of Peridermium 

Unalttvense on Pintis longifolia. Part II, by 

1C, D. Bagclao 4 4 0 

UTILIZATION SERIES. 

Bumetinb (Old Series), 

*0. Memorandum on Mechanical Tests of somo Indian Timhers, hy W. H, 

Evcrotl * 020 

h2 
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UnUZATION SERIES-con/i. 

Buixrnss. 


^3. Note on the Bchtho Strength of ItMutnl end Fl&ntatiou<Gronn Teak 

in Burma 

^13. Uolo on Zijrno Prolnlar ni a po'tublo means of ptoscntinr timber fr«ira 

splittinc; lehilc ee n-uuine. Iij K. .S. l\ar<on 

*14. A Turther Koto on the Bclatiso Stnniith of Natural and LMantatioa- 

Oroun Teak in Itutma, ht the aamo author 

•15. Koto on the Technical I’ropertiea of Timber Trith apriiiil ri,fcremp to 
Crdrcfti (oona nood while riaaoninR. b} the anmo author 
•10, Note on Gninhar (Omr/iim athorea, Itoab ), by A. Bodmer , 

•17. Note on Bija Sal or Vtucni (B/erocaryu* tnoratiyiuni, Eoxb.), by tho 

aame author 

•18. Nolo on Sam orSij (Terminaliii tomentom, \V. and A.), by Ihoaarao 

author 

•10. Note on Benteal. or Nana M'ooil (/.ajrrdripmia taneralnla. Wall.), by the 

aame anthor 

•SO. Note on Sandan {Ounnnia tltiVirTfundr^, Ik nth ), by the Fame author . 
•SI. Note on Dhaurn H lUi (.lanjfKiiM Inhfolta, Wall.), by the Fame author 
•SO. Note on the lUsm Industry in Kumaon. by 11. A. bmythiea 
•37. Note on Blachuood {Ihlbtrgia litUfo'ia, Itoxb.), by 11. Benalan 
•38. Nolo on Dhaiiri UMiir'trtrmia pantjlora, Roxb.), by the fame author . 
•SO, Noto on Sundri Timiur (Wmbmi minor, lAm.), by U. S Pearson . 
•.7t. Note on Red Sanders (I'te^nrptif r intahitu*. I.mn. /.), by T. A. White- 

head 

*3.'i. Note on Babul (.Irario arnbira, Willd.), ha J. D. Maitland-Kiroan 
•30. Note on Kokan or Lompatia Timber (/funbanga /ontitralioidr^ Ham.), 

by R. S. Pearson 

•37. Note on the Contraction and Borpinuaihieh taVia jilace in Pinusloiiffi- 
folia timlwr while m a«omnp, by the same author .... 
•30. Note on IlollonpTimbi r {DipUroearpin yilaw, Roxb.}, by R, S. Pearson 
♦ to. Note on Pylniiin, Ajhar or Jartil Wowl (7 ajrritrn r tiafoi rryinw, Ri tt.), 

by the fame anthor 

•4S, Note on Ilaidu (.Idinu conlifiAia, Ilook, f.), by C. 11. C. Cox . . 

•13. Note on Odina leofirr, Roxb . by the same author . . . . 

•44, Note on Semal or Cotton Wood(Rofi/>ax vialalanmn), by the onme 

author 

•18. Note on Kindal (Trrminnli'ci jwiiiculato). bt R. S. Pearson . . • 

•40. Note on TIunuan (flojis'i oilorii/n, Roxb), by A Rodger . 

•.TO. Note on Gurjim or Kanyin {JhplofocoTjmo syp.), compiled by W. A. 

Robertson . . 

•51. An Inrestigation of certain factor* concemina the Rciin-tapping In- 
dustry in Pine* fonji/ufio, hr H. G. Champion . . . . 

•153. Summary of Riaulta of Trcateii and Untreated Hxperimcntal Sleeper* 
laid in the arnoiis P.oilnay Systems of India, by R. S Pearson . 
•SO A Report on the Tan Values of Indian Myrobalans and Rnrma Termf- 

uafios, by J, A. Pilgrim 

*.77. Tan Inxcstigation of tho Burma Hill Pine, Pimio liaripi bark and Pyin- 
ludo, Xvlia dohbnformio, by the fame author .... 
*50. Summary of results of Treated and Untreated Rxperimental Bleepers 
laid in the rnrimia Railn.aa Systems of India, by .T. If. tVarr . . 

•00. Nolo on Ainee (Arfoenrpwa hrmta, loimk.), by C. C. B’lbon . 

*64. Summaty of results of Labomlorr Expenments with different Wood 

Preserving Antiseptics, by S. Kamesam 

*00. A Note on tho Workmg Qualities of aomo Common Indian Timbers, by 

B. E. Kinns 

*00. Tho Mechanical and Physical Properties of Himalayan Spruce and 
Silver Pit, by L. N. ^aman, assisted by C. B. Ranganathnn 
*7S. Instmctionu for tho Operation of Timber Seasoning Rains, by S. N. 

Kapur 

•76. Preservation of Indian Timbers — ^thc Open Tank Process, by F. J, 

Popham . _ 

*77. The lucntiiicatian of Important Indian Sleeper Woods, by K. A, 
Chowdhnty 


Pr.ior 
Rs. A. r. 

0 4 0 

0 5 0 

0 3 0 

0 3 0 
0 3 0 

0 4 0 

0 5 0 

0 3 0 
0 3 0 

0 4 0 

1 4 0 
0 1 0 
0 f 0 
0 3 0 

0 0 0 
0 5 0 

0 3 0 

0 11 0 
0 4 0 

0 6 0 
0 8 0 
0 8 0 

0 10 0 
0 5 0 
0 7 0 

0 4 0 

0 8 0 

0 C 0 

0 C 0 

0 3 0 

1 14 0 

0 7 0 

1 13 0 
0 10 0 
1 1 0 
1 12 0 
0 10 0 
3 0 0 
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UTILIZATION SERIES-contrf. 

BnttEUKS— owi/i. 

Pbioe 
Bs. Jl. t. 

*81. Testing and Selection of Commorna! Wood Frcscrvatircs, by S. 

Komesam 0 14 0 

*S4. Tho IdontiCcation of Commercial Timbers of tlic Punjab, by K. A. 

Chowdhury 300 

*8S. A Rcoord of tho Results obtained mth C'cperimcutnl Treated Sloopors 

laid in the Indian Badnuys between 1911 and lOlC, by S. Komesam 0 8 0 

*00. OlHcial List of Trade Names of Indian Timbers 0 4 0 

FoiiCbt BEConns (Old Strita). 

•Vol. Ill, Part II. — Preliminary Note on tho Anti<-cptic Treatmont of 
Timber in Indio seith special reference to 
Radivny ^copers, by B. S. Pearson . . 0 14 0 

*Vol. IV, Part V. — Note on tho Utilization of Bamboo for tho Manu* 

faeturo of Paper-Pulp, by B. S. Pearson (Snd 
Bdition) 2 0 0 

• Vol. V, Part I. — Note on tho Tea Box Industry in .Assam, by B. S. 

Pearson 0 2 0 

•Vol. VI, Port IV. — .A Further Note on tho Anliseptio Treatment of 
Timber, recordinir results obtained from past 
experiments, by B. S. Pearson . . .300 

•Vol. VII, Part II. — .A Further Note on Tbitsi (Mtlanoirhaa vtitala. 

Wall.), with spceial rcfercnc(> to the olco- 
resin obtained from it in the Lawhsawk and 
Myelat States, Southern Shan States Forest 
Division, by F. A. AVright . . . .040 

• „ Part VI. — Note on the Jlechameal Strength and Seasoning 

Properties of Sftorca rohitsla (Sal) Timber, by 

B, S. Pearson 0 8 0 

■A'ol. Vni, Part I. — Beport on Lae ond Shellac, by 11, A, F. Lindsay 

and 0. M. Barlow 2 12 0 

♦Vol. IX, Part IX.— Note on the Work of Extraction of Broad Gauge 

Sleepers from Nepal, by J. V. Collier . , I 11 0 

•Vol. X, Part A'.— Analysis of the Tannuig Properties of certoin 

Burma J^gtTriTo-min», by E. Pasnpati. 

Reported by J. A. Pilgrim . , . .070 

• „ Part A'll. — Interim Report on tho AA'ork under Projects No. I 

and No. 0, by L. N. Seaman . . .000 

• ,. Part IX, — ^Tannin Investigation of some Burmese Diplrro- 

carpus, by J. A. Pdgnm . . . ,070 

• „ Part X, — ^Thc Mangroves of South Tenassorim, by the 

same author 0 16 0 

• „ Part XI. — Report on Burma Oak and Clicstmit Tans, by the 

same author 110 

•Vol. XI, Part IX. — Summary of the Investipitions on Bamboos and 

Graisen for Paper-Pulp, by A\', Raitl . .080 

• „ Part X. — ^Notea on the Antiseptic Trr.atmont of Assam 

Timbers for Bnilway Sleepers, by J. B. 

AA'arr, assiaUd by S. KamcBBin , ' . . 1 14 0 

♦Vol. XII, Part 111. — Second Interim Beport on AVork under Project 

No, 1, by L. N. Seaman , . , . 1 12 0 

•A’'ol. XIA', Part I. — The Burma Bamboo Pulp Survey, by AAL Bnitt 2 10 0 

•Vol. XVII, Part A'll, — Interim Beport on AA’ork under Project No. 2, 

Strenglli Testa of Timber in Structural Sires, 
with Test Results up to 1032, by L. N. 

Seaman * . .10 0 

•Vnl, XA’III, Part X, — Third Interim Report on Project No. 1. — ^Tho 

Physical and Jleelmidesl Properties ol AA’oods 
grown in India, by V, D. Llmayo . ,440 

•Vol. XX, Part XIII. — Results of Experiments on tho Kiln-drying ol 

AVood svith Oionired Air, by S, N. Kapur . 0 8 0 

„ Part XIA'. — Interim Report on Work under Projoet VIII— 

Testing of liidian Tiinbcra tor Voneor and 
Plysvood, by A\'. Nagle . . . .10 0 
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UTILIZATION SERIE5-con<iI(7. 

roBEST Bioobds {iTtv Scriet), 


*VoI. 1, No. I. — Shrinkage Studies on Indian Woods I. — Effect of high 
tcinnerntarca on the shrinloigD and moisturo 
cqnuihrium of Wood, by S. X. Kapur and 

Ariz.nl-Bohmnn 

*Vo]. 1, No. S.— Experiments on the Air Seasoning of Softwood Ibilway 

SIropers, by tfaosamo authors 

* II No. 3. — Beaults obtained with a tlmboMliying Ulu heated 

directly by fumneo ga«oa, by S. N. ICapnr . 

* II No. 4.— A Koto on I’rotecting Indian blnicturnl Timbers against 

lire, termites, borer and fungi (Rot), by 
S. Knmcaam 

* „ No. C. — Second Interim Report on Work under I'roject VIII 

(Testing oi Indian Timbers for Veneom and 
ilywoM), by W. Nagle .... 


Mcuoms. 

*IndiaB Woods and their Uses, Vol. I, Part I, Eeonomj’ Series, by R. S. 

Troup 

*Ncto on tho Economio Value of Shorca robu<la (Sal), Vol. II, Part II, Eco- 
nomy Scries, by R. S. PeatEon 


Orntn Posuoatioss. 

*Caminereial Guido to tho Economio Eoiest Prodnots of Indio, by R. S. 

Pearson 

♦Projoot No. I.— Meobamca), Phyrienl and Stnictural Properties of Wood 

grown in India, by E. N. Si aman {Jirprinltd) . ^ 

• I, No. 11.— -Tests of Indian Timbers in Stmctural Sise«, by L. N. 

Seaman 

• „ No. IV. — Meciianicnl Strength, Eea«oning Propcrtiei. Treatment 

of, and Key to certain Indian Sleeper Woods, by 

R. 8. Pearson, E. X. Seaman, 0. V. Suect, J. H. 

Wnrr and IE P. Brown 

• „ No. V. — Testing ol Raw MatorioU (Popor-Pulp Section), by W. 

Raitt 

• „ No. VII. — ^Kibi Seasoning of Indian Timbers, by S. ritrgerald and 

S. N. Kapur 

• „ No. VIII. — Testing of Indian Woods for Veneer ond Plyuood, in- 

cluding Tests on Glues, by W. Nogle 

•The Common Commoroiat Timbers of India and their lls"s, by II. Trotter . 
*Rnlc3 for tho Grading ol Teak Squares, by L. N. Seaman and V. D. Limayo 


JUkdais. 

tindian Forest Gtibzation. by R. S. Troup (Second Edition) , . 

* Manual on tho Air Seasoning of Indion Timbers, by 8. X. Iv^iir . 
*An Elementary Manual on Indian Wood Tcolmology, by U. P, Brawn 


Ltctobe Xotis, 

Specie Leotnro Notes for Indian Porcst Students i — 
tMinor Porcst Products of India, Igr H. Trotter .... 

tPresorvation of Timber, by J. H. Whit 

tPulp and Paper Moking, by W. Bnilt 

tTimbcr Strengths and Timber Testing, bs L. X. Seimon . 
tTimber Scasamng, by S. Pitzgcrald ond S. X. Kapur . 
fSarnnill, Wood Workshop and Tool Room Management, by W. Nagle 


Pbioe 
Rs. A. r. 

18 0 

14 0 

0 10 0 

(Cfmfer 

rciisioii.) 

0 14 0 

2 12 0 

1 12 0 

0 1 0 
2 0 0 
0 8 0 

0 0 0 

0 S 0 
14 0 

2 ? 0 

1 0 0 
0 C 0 

2 12 0 
3 0 0 
1 0 0 


A'ol /or 
V sole to 

I puUie. 



88 


(POBUOATJOKS — ^PnUiTED OnTSlBE IkDIA.) 


tCommoictftI Tunbors of India, by B. S. Fcnrson and II. P. Itrovrn, S Vols., 

for forest ofiicers 

f Commercial Timbers of India, by B. S. Pearson and H. P. Pronn, 2 Vols., 
for public sale 


CHEMICAL SERIES. 


BnixBTtKS. 

1. — ^Koto on Caloiimctrio Tests of some Indian Woods, by Puran Singli 
*G. — ^Slomorandnm on the Oil Valuo of Sandalwood, by Puran Singh . 

*7. — ^Noto on tho Chemistry and Trade Porma of Ijic, by the same author . 
*0.--Notc on Resin Value of Podophyllum modi and the best season for col- 
lecting it, by Puran Singh 

*24. — ^Noto on Turpentines of Pinut hhasya, Pinu» merl-utii and Pinvt exeelta, 

by Pnran Singh 

*31.~-Noto on Indian Sumach (Phtis eotinus, Liim.), by Puran Singh . 

*32 , — ^Xotc on tho Burma 3fyrabnlans or “ Pnnga fruits *’ ns a Tanning Matenni, 

by Puran Smgh 

*70. — Calorific Vaiucs of some Indian Woods, by S. ICrishna and S. Rama- 



swami 

*Vol, 

m, Part 

*Vol. 

VIII, Part 

*Vol. 

IX, Part 


„ Port 

ft 

„ P.iit 


Fobest Becobds (Old Scriet), 


IV.- 


V.- 

III.- 


*Voi. X, Part 


Purl 


Part 


'Note on tho Preparation of Tannin EAlraot irith 
special reforento to those prepared from the 
Bark of Man^vo (Phizophora mncronala), 

by Puran Singh 

■Xoto on the Bsscntinl Oil from the leaves of Abies 
pxndrow, Spoch, by J. L. Simonscn 
Oils niid Fats from tho Seeds of Indian rorcst 
Trees, Parts 1 — V, by M. GopsI Ran and J. L, 

Simonsen 

IV. — The Constituents of some Indian Essential Oils, 
Ports I — VII, by ,T. E. Simon°on and M. 

Gopal Rail 

VI. — The Constituents of somo Indian Essential Oils, 
Part VIII. — The Essential Oil from the gum- 
olco-rcsin of Posudlia terrata (Roxl..), by 

J. L. Simonsen 

Part VIll. — ^3'lie ConstitnontR of soino Indian Essential Oils, 
Parts IX and X, by J. E. Simonsen 
I. — Tlio Conhlitucnts of tome Indian Et<entin] Oils, 
Part XT. — ^Tiio Essential Oil from tho leaves 
of Cupwsus toruhsa, Don., by J. E. Simonsen 
11.— Oils and Fats from the Seeds of Indian I'orett 
*»' Plants, Port VI. Tlio Oil from the Seeds of 
Aleurites vionlana Wils., by R. K. Parker, 
M. Gopal Ran, W. A. Robertson end J. E, 
Simonsen, end Part VIE — Tim Oil from the 
Feeds of Salvia pitleia, R, Hr., by 51. Gopal 
Itnu and J. E. Simotv en . . . 

IV. — Tlio Constituents of some Indian Efsciitinl Oils, 
Part XIL — The Essential Oil from the Olco- 
resin of Pinus /nrrliisii, by J, E. Simonson . 
Part VllE— Tlio Constituents of tnmo Indian E'‘entinl Oila, 
Part Xlll. — The Kisential Oil from a New 
Spcvieit of /indropopoa occurring in tho Ktasrah 
District, by J. E. Simonson . . 


Pnicc 
Rb. a. r. 

47 0 0 

C7 0 0 


0 
0 

0 3 0 

0 1 3 

0 3 0 
0 S 0 

0 1 0 

0 12 0 

0 7 0 
0 2 0 

0 3 0 

0 G 0 

0 3 0 
0 4 0 

0 3 0, 

0 O'O 
0 2 0 

0 3 0 


Cl Cl 
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CHEMICAL SERIES— conld. 

rosEST Beoobiis {OU Saiay-aMi. 


•Vol. XI, Part 

• „ P»it 

• Part 

•Vol. XVI, Port 


I._Ihe ConstitnenU of some Indian Essential Oils, 
Parts XIV— XV, by J. I* Bimonsen . 

V. — Ihe Constituents of some Indian Essential Oils, 
Part XVI, by M. Gopal Ban 
VI. — The Constituonts of some Indiso EssentiU Oils, 
Part XVH, by hi. Gopal Ban and J. L. 

Simonscn 

n. — ^Indian Epbedias, by S. Krishna and T. P. Ghose 


PoBEST Bbcobds (fVeto Beria). 


•Vol. I, Ko. 1. — ^Minoi Eorest Products of Chahrata, Debra Don, Saba- 
ranpnr, and neighbonnng Porest Dirtsions, 
Port L — Oil beating 8ce&, by 8. Ensbna, 
S. V. PnntambeW and hi. B. Baizada 


Otbbb PinnnoAraoBS. 

•Xote on “Eridera". — A Composition lor Beoonditioiiing Abiased Spike 
Holes in Badway Sleepers, by S. Krishna 
and T, P. Ghose — Bailway Board, Teobnical 
Paper No. 282 


ENTOMOLOGY SERIES. 

Bmimtixs. 

B._The Blue Pine Tomiens Bark-Borer {Tomieua nbbtntroppi), by E. P. 

Steblniig 

10. — ^Note on the Bork-Boemg Beetle Attack m the Coniferous Porests of 
the Simla Catchment Area, 1907 — 1911, byB. S.Hole . 

• 11 , A PurtW Note on some Casunrma Insect Pests of hladras, by V. Sob- 

ramania Iyer 

* 12 , ^Hote on the Bark-Eating and Boot-Boring Beetles of Babul {Acaeia 

aroiiea), by E. P. Stobbing . . . _ . 

* 3 g, Xhe Construotion of Cslcoreous Opemnla by Longicom I^rrao of the 

Group Otrambyeini (Coleoptci^ Ccrambycidne), by C. P. C. Beeson 

*70, Bapheerambyr aptmmrmt — Aa Important Pest of Ssl, by D. J. 

Atkinson 

POBESI Bboobbs [OU Series). 

*Vol. IV, Part II. — Note on some now and other Bpeoics of Eymenop- 
tera in the Collections of the Zoological Branch 
of the Porest Beseoroh Institute, Debra Dun, 

by P. Cameron 

•Vol. VI, Part 1. — The lofe-Eistory of DiajnisJurtivus, Sampson, by 

C. P. C. Beeson ...... 

•Vol. VH, Part VH. — The Life-Histqiy of the Toozt' Shoot and Pruit 
Borer, Bypsipyla robusta, hfoOro, trith sugges- 
' ' tions for its control, by C.J7.<0. Beeson 

•Vol. Vm, Part m. — Note on the Bee-Hole Borer of T&k, by C. P. C. 
Beeson . 

•Vol- IX, Part n. — OnCboloidoidea[mBinlpbrtdatDelixaDnn,D.P., 
. - from pests of. Pol," 2So7^-'OAfrandJJ«Bdn), 

V i by James Waterston 

' .•VblA Oil, Bart' IV. — On Some Indian P^thidw,''Parta‘I— in, hy 
& * *7, _ B. Eleine, C. .P. C.'Sch8ad' and J. C. hi. 

/ ‘ Gardner ' 

• „ Part 'VUL — ^The Economic Importance and ContiA of the Sal 

Heartwood Borer, by, CL P. G. Beeson and 
, N. 0. Ohatteriee ' . 


Pbioe 
Bs. A. r. 

0 3 0 
0 12 0 

0 2 0 

1 U 0 


1 U 0 


0 6 0 


0 2 0 
0 3 0 
0 U 0 
0 d 0 
0 3 0 
0 16 0 


0 d 0 
0 10 0 

2 d 0 
.3 0 0 

12 0 

15 0 

1 d 0 
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ENTOMOLOGY SERIES-conftf. 


Forest Rgooros (OU Stria)— eontd . 


Price 

Ra. A. r. 


* „ Part 

•Vol. Xlir, Part 


Port 


Part 


•Vol. IIV, Part 
' .. Part 


•Vol. XII, Part II. — Tdontincatioa of IramatRK Staf;ca of Indian 

Otramhyc\dat, L. Ctrambytim, by J. C. M. 

Gardner 0 8 0 

' „ Part VII. — Dc'Criptions of neir apcoica of Miponiidno and 

Ccrambycidoofroinlndia, by J.O.M. Gardner 0 0 0 
* ,. Part VIII. — Xolo on tome Indian Cloridac, Part I, by .1. B. 

Corporal, and Part U, by C. 1\ C. Beeson , 0 b 0 

X. — On 'oine Indian Coleoptem, Part 1, by B. Flou- 

tiaii\, and Part 11, by J. C. M. Gardner . 0 4 0 

n. — Identification of Tmmaturu Stngea of Indian 
Ccrambycidne 11, and Descriptions of Tlirec 
Indian Beetle Larvao (Cambidno Col.), by 

•T, C. M. Gardner 1 4 0 

V. — Bpidcmic altacloi by tbo Sal lleartnood Borer 
[Iloiilourambyx tpinicornit) m tbo Forests of 
tJouth iilandla Dirision, 0. P., by \V. A. Mmr 2 10 0 

VI. — On some Indian Coleoptem, Ilcmiptcra and Tliy- 
sanoptem. Part I, by R. Kleinc j Part 11, 6v 
Tilery; Port III, by 0. C. Olicnbncli'; 

Part IV, by Carl J. Drabe ; and Part V, by 

Dudley Moulton ICO 

IV. — Immature Stages of Indian Colcoplera (0), by 

J. C. M. Gardner 1 2 ti 

V.— On some Xow Indian Colcoptcra and 
Homiptero. — Indian Species of Paloms Mnl^ 
and some Assooiated licotlcs, by K. G. Blair. 

Part VI.— Two Now Species of Colcoplera 
from India, by B. Flcntianx. Part Vll.— 

Somo Xcw Indian Ccnambycidno, by J. C. 

M. Gardner. Part VIIl. — Some Records of 
Indo-Mnlayan Payllidnc, by F. Lnins • . i J «< 

On tlif Genus Xjleborus— Neuo Xjldiorus 
Artenaus Indian, by Hans Bpgen. Part 
X. — Tbo Biology of tlio Gonna Xyloborus, 
with more Xow Species, by C. F. C. Beeson . 1 ti ti 

Porta XI-XIV. — On tome Indian ColcopUro. — A Xew Genus 
and a Xew Species of Mehsidao and a 
Xo« Species of Klatondae, by B. Fieiiti- 
iiu\. Part XII. — A Xow Genus and tv o Xt « 

Spi oils of Donyliom Btsitles Iroiji India, hv 
W, S. Fisher, Port XIII. — Immntiini Stages 
of Indian ColeopUTa (7), by J. C. M. Gardner. 

Part XIV.— Three Xou Sptcics of Byoidae. 
by R, Klcine ...... 

XVI, Part III.— Immature Stages of Indian Coluoptera (8), by ,1. 

C. M. Gardner 

Part IV,— Immature Stages of Indian Colcoptcra (0). bv 
• / J. C. M. Gardner ' . . , . , 

Part VHJ I. •ogNiStr Indian Cartulionidner{Col.), bvSirOnv.V. K 

Port "IX‘— Tliu l.ifo-IIiatory and Control of Ceh’hrna ecabta- 
. ' •.!'‘for (Cr«^|;Complb,vcii)a6), by C. P. 0. Beeson . 

Part ,X.— Ji0^it.^lKTi<'^,iLE\0c<'ntru(i Mulaant from .India. 

Part .;?Cl.yt3f"'i^uro]itt8:<"i of Indian Colcoptcra (10) lUithri.' i* ' ' f 

- I .’A tbuTaci,.^ .DC, M. Gardner , ", ..'’o 5* j) - 

Vol. XVII, Part • I. — I'tifopiolOgOaM Investontieha on the Spiko Dincitsi" * 

' ' > * of Siuttlal, by 0." Dover . ' . . , I 0 0 * 

Part HI.- Infhatlire Stages of Indian Colcoptorn v /]]) , 

■ (Phtypodldoo), by 3, C. M. Gardner , . 0 9 0 ^ 


Parts IX-X,- 


Vol. 


I U U 

1 2 0 

1 2 II 

0 0 0 

0 8 0 
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ENTOMOLOGY SERIES~conf(2. 


Fobsst BrcaoBss {Ol3,8eria)—wrM. 


Fait 


Port 


Pont 


Part 

Part 


Put 

Part 

Put 


*Vol. XVII, Part VI. — CarombyBidae from India (Coleopiera), br 
W. S. Fisher . . . ... 

* „ Fart VIII. — Immature Stages of Indian Colcoptera (12) (Cara- 

bidao), by 3, C, H. Qudnu 
IX.— Entomologioal InTestigations on the Spike Sieease 
of Sandal (2) Bostryohidoo, Platypodidae and 
Scolytidao, by C. F. C. Beeson . 

X. — ^Entomological InTestigations on the Spike Bisease 
of Sandal (3) Mombraoidao (Homopt.), by 

W. D. Funkhouser 

'Vol. XVIII, Part I. — Entomological InTestigations on the Spike Disease 

of Sandal (4) Ceioopidae (Homopt.), by V. 

Lallomand 

n. — Entomological InTestigations on the Spike Disease 
of Sandal (6) Brentludae and Dyoidae (Col,), 
by B. Eloine ...... 

III. — Entomological InTestigations on the Spike Disease 
of Sandal ( G) Xnthiibidae, by Xul Jordan . 

IV. — Entomological InTestigations on the Spiko Disease 
of Sandal (7) Pho Genua Ezoeentrus (Cbram- 
bycidao), by W. S. Fisher .... 

V. — Entomological DiTestigations on the Spike Disease 
of Sandal (8) Caiabidae, by H, E. Andreircs 
VI. — Entomological InTestigations on the Spike Disease 
of Sandal (0) Heuiopteia, by Hathan Banka 
VII. — Entomological Investigations on the Spiko Disease 
of Sandal (10) Mdasidoo and Elateiidne, by 

E. Floutianx 

Part VIII. — Entomologioal InTestigations on the Spike Disease 
of Sandal (11) Fnigoridao (Homopt.), by {I. C, 

Chatterjee 

Part IX, — Immature Stages of Indian Colcoptera (13) (Bos- 
trychidae), by J. C. M. Gardner 
Part Xin. — ^Entomological InTestigations on the Spike Disease 
of Sandal. — The Imo-history and Moiphology 
of Enrybrachye tomentoaa Fabr, (12) Fulgon- 
dao (Homopt.), by K. C. Chatterjee . . 

Vol. XIX, Put I. — ^Now Thysanoptera from India, by Dudley 

Koulton ' . , 

11. — ^Entomologtal Investigations on the Spike Disease 
of Sandal (13) Sfombracidao and Ccrcopidoo 
(Homopt.), by N. C, Chatterjee and M. Bose 
IV. —Entomological InTestigations on the Spike Disease 
of San^I (14) Jasstdao (Homopt.), by H. S. 
fU R'utlU'- . . .j . j . ^ '1 ‘ . 

V. — Entomological Investigations on tho Spiko Disease 
of &ndal (1 7 Gioinddlidao (Col.) and Snpplo- 

I inentuy Data on Xburoptcra'and DIatondao 
^ • (Col.), byil. 0. Chatterjeo > ... 

YL— Entomological Investigations on the Spike Discaso ' 
' of Sandal (16) CoocincUidac (QoB), by B. 
Konchefskv . . , 


Part 


Part 


Fart 


Part 



-Entomolo^eal Investigations on tlio Spiko Discaso 
of Sandal (18) Fulgondoo (Homopt,), by H. 
0. Chatteqeo and iL Boso^ . , . , 


PniOE 
Bs. a. p, 

0 2 0 

0 9 0 

0 4 0 

0 6 0 

0 2 0 

0 2 0 
0 3 0 

0 2 0 

0 7 0 
0 2 0 

0 6 0 

0 12 0 

1 0 0 

0 12 0 
0 6 0 

0 4 0 

10 0 

0 5 0 

0 0 0 

0 5 0 

0 6 0 
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ENTOMOLOGY SERIES-confd. 


■Vol. XIX, 


■Vol. XX, 


»> 

>1 


n 


tf 


•f 


l> 

f» 


If 

if 

ff 


Fobest Becouds (OtdSeriet) — condd. 


PniCG 

Bs. A. r. 


Port IX. — ^EntoiUologicol Invcsligntions on tlio Spike Diwaw 
of Snndnl (19)— on tUo Lite hutory and Jior- 
phology of Ptialoccphala TiijnUnea IValk. 
(Ja<%idoc, Homopt.), by N. C. Clinttcrjco . 
Part 1.— Enfomologicul InvcitigatiOM on the SpiI.o Di'caRO 

of Sandal (20) Studies on In-met Trans- 
mission, by C. Dover and M. Appanna . 

Part II.— Immaturo Stages of Indian Colcoptora (li) (Cur- 

ouliomdno), by J. 0. M. Gardner 
Part III.— On the Biology of the Sfantidao (Ortliopt.), by 
n. N. Matbnr . . . , . • 

Port IV. — Entomological Investigations on the SpiUo Di-masc 
of Sandal (21) Thysonoptcra, by T. V. Bama- 

krislma Ayyor 

Port V.— Entomologiool Investigations on the Spike Disease 

of Sandal (22) Formieidao (Itymcu.), by Dur- 
gadasMnWji • • > • 

Part VI. — Entomologieal Investigations on the Spike Disease 
of Sandal (23) Antliieidao, by Uiidolt F. 

Ilcberdoy 

Part V'U.— Methods of Testing the Snsceptibility of Timbers 
to Termite Attack, by G. Dover and It. X. 

Mathur 

Part Vm.— Invmaturo Stages of Indian Colcoptora (15)— 
(Soolytidae), by J. C. M. Gardner 
Part IX.— Entomological Investigations on the Spike Disease 
of Sandal (21) Pontatomidao (Homipt.), by 

N. C. Chatterjeo 

Part X. — Snr Quclqucs Longicomes dns Indcs (Corambycl- 

doe, Col.), by X. N. PlaviUtsliikov 
Part XI.— Now Termites from India, by Thomas B. Snyder 
Part XII.— Xoir Ichneumonidao from India and China, by 
It. A. Cushman 


0 12 0 

1 2 0 
1 8 0 
0 12 U 

0 0 0 

0 5 0 

0 7 0 

0 5 0 
0 8 0 

0 10 0 

0 3 0 
0 0 0 

0-10 


Eokest Recobus (Neill Serif). 

'Vol. I, No. 1. — Immatnro Stages of Indian Coleoptera (10) (.Senrahneoi- 

dca), by f, C. M. Gardner 10 0 

' „ No. 2.— On tho Biology of the Psyllidao (Ilomopt.), by R. N. 

Mathur 0 fi t) 

„ No. 3. — Nouo Brcnthidcn and Lyciden aus Iiulicn, by R. Klrino . 0 0 0 

„ No. -i. — Immatnro Stages of Indian Coleoptera (17) (Bnenemidao). 

by J. C. M. Gardner 0 10 

„ No. 5. — None Altolahiden aus Indirn (Curoulionidar, Col.), by 

EduiitdVoss . .0 5 0 

„ No. 0. — Biology ortboBraconidnc(Ilymenppt.), by O.P.C. Beeson 

And S, N. Chatterjeo • - ‘f • '» ... i '0 0 

„ No. 7.— ImmotUro Stages of Indian Colcoptora (18) '(Brentbidao), 

. . ; • by J, C. M. Gardner 0 10 0 

j, No. 8.— On tho Biology of tho Ichnouroontdao (Uymonoptora), by 

0. E. C. Beeson and 8. N. Cliattorjre . . .'060 

„ No. 0.— On Iho Biology of tho Taebinidao (Diplora), by tho, tamo 

authors ... . . . 0 ;10 -.0 

„ No. 10.-^^tomDlDgioal Investigations on tho Spike Disea^o of 
Santl4l(25)lA!pidoptora, by N.C. Chatterjeo 
„ No. TlL-LNoivIndlanCilreullonldBo(Ool.), byiSirGiij A.*K. Miwhall -',‘1 0 0 
‘ „ No. 12.— lEntomologioal Investigation-, on the Spike Di'daso of 

- , Sandal (20) Coecidao (JTomopt.), by N. 0. ChuUcrjep 

, ond Hi, V, iinmakrisbna Ayyar . < I ' . 0 7 ( 



ENTOMOLOGY SERIES-am(;2<2. 

Fobest Becobds {Nm Serit»)r-to«td, 


No. 

No. 

No 

No. 

No. 

No. 


No. 

No. 


’’‘Vol. I, No. 13. — ^Entomological InTeatigationa on the Spike Disease of 
Sandal ^7) ChiTsamclidao (Col.), by N. C. Ohattorjee 

and G. D, Bhasm 

'Vol. n, No. 1. — Sorvoy of the damage to Took limber by the Beehole 
Borer (Xt/leufes caamxca Wlk.) thronghout the mam 
tcak-b^mg forests of Burma, by D. J. Atkinson 

2. — ^Immature Stages of Indian Coleopt^ (ID) Anthnbidae, 
by J. C. M. Gardner ...... 

3. — Entomologioal Investigations on the Spike Disease of 
Sandal (28) Cicadidae (Homopt.), by N. C. Cbatteriee 

4 — Neir Indian Cerambycidae, b 3 r J. C. Id. Gardner 
6. — New Indian Tingitidao (Hemiptera), by C. J. Drake and 
U. E. Poor 

6. — ^Zwei nene Calbrrhipis nut ibten larven (Sandalidoe, Col.), 

by fritz van :^den 

7. — ^Entomological Investigations on the Spike Disease of 

Sandal (20) Coreidae and Berytidae (Hemipt.), by N. 
C. Chatterjee 

8 —Some now Corobidae from Bidia. by H. E. Andrewes 
9. — ^Immatnre Stages of India Coleoptera (20) Carabidae, by 

J. C. M. Gardner 

No. 10. — Nene Brenthidcn und Lyciden aus Indian, by E. Kleine . 
No. 11. — ^Entomological Investigations on the Spib Disease of 
Sandal (30) Beduvndae (Biemipt.), by N. C. Chatterjee 
No. 12. — On the Biology of the Bostiyohidae, by C. F. 0. Beeson 

and B. M. Bhotia 

Vol. Ill, No 1. — Entomological Investigations on tho Spile Disease of 
Sandal (31) Dermaptera and Orthoptera, by L. Cbo- 

paid and N. C. Cbatteqee 

No. 2. — ^Immature Stages of Indian Coleoptera (31) Cleridae, by 
J. C. M. Gardner . . .... 

No. 3. — ^New Orossotaraus (Platypodidac, Col.), by C. F. 0. Beeson 
No 4 — ^Entomological InvcstigatiDns on the Spike Disease of 
Sandsl (32) Lygaeidae (Hemipt.), by N. C. Chatterjee 
No 5. — Cis Latr. Et. Anobitdcs Nouveaim des Indcs (Coleopteres), 

^ M. Pio 

No 6 — ^Immature Stages of Indian Coleoptera (22), by J. C. 31. 

Gardner 

No. 7. — ^Fonr New Indian Ichneamonidae, by B. A. Cushman 
No. 8 — Immature Stages of Lidian Coleoptera (23) Catalndoe 
(could.), by J. C. 31. Gardner ... 

No. 9. — ^New Indian Cnrculioiudao (Col.), by Sir Guy A. K. 

hlarshall 

No. 10. — ^Immature Stages of Indian Lepidoptera, by J. C 31. 

Gardner .... ... 


MISCELLANEOUS PUBUCATIONS. 

JlaKuaus. '' <. 

*Indian Forest Insoots, by E. P. Stebbicg . ... 

VEz^anatoiy Notes on Forest Law. (Third Edition) 

'Surveying and Drawmg Manual, by F. A. Brining and D, Ni Avasia . 

' t m 'A # 

1 . ’* OntZE PoBUOATJCBi?. 

.*!^ores| Collide, '^De£m Don, Calandar, 1931 . • 

'iHoPiogressot Forcsi^ Besearch m India, ,1038'37, Part I. — Tbe Forest 
Bo^arch liasfitnta , . . ,'< 

'The ^togjess’of Forest Besearch In Ltdia, 19315.37, PaA-H.— Provincial 
Beporfs .i.**.. . . . .. » . . 


PSIOB 
Bs. A. p 

1 14 0 

4 10 0 

0 10 0 

0 S 0 
0 7 0 

0 5 0 

0 4 0 

0 8 0 
0 4 0 

10 0 

0 3 0 

0 10 0 
3 0 0 

1 0 0 

0 12 0 
1 14 0 

0 8 0 

0 3 0 

0 12 0 

0 4 0 

0 8 0 
0 10 0 

1 0 0 


3 '0 0 
2 3 0 
2 0 0 

6 2 0 
16 0 

4 6 0 
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MISCELLANEOUS PUBLICATIONS —conUl. 

OtifKr. PirntioAtiOhs— coo/c/. 

Filler. 

Rs. A. A. 

Progreti R<>port of the Forest Coltcgc, Ochro Uiui, tor tliv year 103S.3C . ICO 

„ .. 1036.37 . 12 0 

*Tho Forest Ilcsouroh Institntc. Qohra Dob, tSuiilu 0 3 (l 

Annual Rotum of Statistics rrlntini; to Poit^t .ttliiimNtmtioii iii llriti>Ii 

India for the year 1033.36 ... ... I 10 0 

Classified List of OlSccrs of the Indian and Prot ninnl Forest Service n nd of 

the Forest Engineering Srrrico in India on I St July 1037 . , .2 80 

tMnlaria in Forest Areas, by Lt.-Col. .1. A. S. Phillips . . . .020 

Tables shoiving tlio oobic contents of P.onnd and Sminn d Timber and the 
values of the some at vnrinns rates, arranged by L. Mett'er, n«sist(d 
by Hand Mai I 14 0 


The aJmt loay 6e obtained from the itAN.\GF,a OF PUBLICATION'S, CIVIL LINES, 
DELHI. 

•Also obtainable from tho LIBRARIAN, FOREST RESEARCH INSTITUTE. 
DEHRA DUN. 

tObtainahlc only from the above LIBRARIAN. 



98 


APPENBIX III. 


Statement showing Off,cers-in-oharge of Branches and Sections 
during the year 1937-38. 


Srancb 

OfEcer-In-Chorge. 

Section 

OlDcei-In-Cluiga- 

Turn 

lo 

SlMcultnie . 

lEr. IT. V. Baime, 
SU^lcuitunat 

•• 

•• 

1-4-1637 

31-3-1638 



Dxpenmentol . 

Ur. J.N.Ben Guftn 

14-1037 

31-3-1638 



gtatutlco! 

lIr.M.A.Ealtiizi>l 

1-4-163? 

17-4-1037 




Balohi Bant Baffi 

18-4-1037 

31-8-1038 

BotaST . 

Ur. C. E. Forkin' 
eon. Forest 

Bounleb 

•• 

•• 

1-4-1037 

16-10-1637 


Dr. N. L. Bor, 
Poreet Botonlflt. 

•• 

•• 

17-10-1037 

81-3-163B 



Uycology 

Dr. E. D. Bagdiee 

1-14-1637 

31-3-1038 

rruilsation . 

2Ir. H Trotter, 
VtlUaation Officer 

•• 

- 

1-4-1637 

31-3-1638 



UlnoT Forest 
Prodveta. 

Ur. E. Trotter • 

1-4-1037 

31-3-1638 



Timber Teatmc 

Ur. V.D.LlmaTO* 

1-4-1037 

31-3-1038 



\rood Freserva* 
tion. 

Mr. E. Tfottor . 

1-4-1637 

S1-3-16SS 



Seasozung 

Dr. 3> E. Enpnr > 

1-1-1637 

81-8-1638 



Paper Palp • 

Mr.M,P,Blurgav> 

1-4-1637 

81-3-1638 



Wood Tecino- 
logy. 

Mr. K. A. Dhow- 
dJiniy. 

1-4-1037 

81-3-1838 



lyood Workshop 

(Mr.E.Xiottor) . 

1-4-1637 

23-11-1637 




Mr. W. Nagle • 

S4-11-1637 

Sl-3-1638 

Entomology . 

(Ur.J.C U.aard- 
ner.) 

•• 

•• 

1-1-1637 

0-10-1037 

Cberalcfll * 

Dr. C. F 0. Bee* 
ton, Forest 

Entomologist^ „ 

I 

V 

Dr. S Krlbhua, 
Bio Choimst 

* 

Bystemaile Dn- 
toiiid6g)\ • 

Mr,J,C.M.’GBr4- 

nw. 

. •• 

7-10-16S7 

1-4-1637 

1-4-1637 

31-3-1638 

31-3-1638 

31-3-1638 

Xlmbcr l)c\e* 
lopment 
Branch. 

Ur. S. EBine«ain, 

, limber DeTclop* 
^ment Officer. 

•• 

.-1 ' 

•' 1 ' 

' ^ • 

/ 1-4-1637 

^ 13-5-1037 
^ * 

- 1 

) 4 

(Mr. lC Jl, Bolilin. 
Wfll.) \ ' • 

Ur' S.jtCsnie . 

• > s* 


14-6-1637^ 

\ 

0-8-1637 

4 &-il637 

10-2-1638 

, ■ ’t .*■' 

(Ur, Ef 3t» b^bbar- 
/ 

M t 

I *» 

•V < 

* j « 

V* < y 

17-2-1638 

31-3-1038 
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appendix IV. 


annual form No. 21. 
Forest PEsr.ABcn Ikstitoti:. 


Summanj of Revenue and E.rpendi1tire ditriny I937-3S. 


Bnilsct UcniU 

Plicctlon 

Slhlcul. 

tnral 

llraneli 

Dotnn) 

Brunch 

Into- 

inolOiO 

Brnnch 

ftnisT 

lion 

Rraneli 

( hernia* 

BrsMtrh 

TItnl ct 
llcselop- 
rnent 
llraneli 

Total. 

1 

A 

3 

n 

D 

H 

1 

8 

P 


Rs 

Ra 

Its 

Ila. 

Ki. 

Its, 

Its. 

Its. 

nmvirr. 









V.— Mlscdbntooj— 









(a) rincs and Tor- 
feltnrci. 

a 

■ 

•• 

*• 

•• 

' * 

■ 

8 

(b) Other ranicea . 

40,440 


220 


8,710 

283 


40,703 

(e) Lcavd coBtrlbntlofl 
ofonicctsonforftqn 
icr^ee. 

*• ! 

■ 


1 



B 


(e) Bale of timber and 
furniture from 

«aeanln(;and^^oo<I 
Workshop depot. 

* * 

■ 

■■ 

■ 

2,034 


B 

2,534 

Total Ite^cmIe . 

40,434 

77 

220 

on 

n,2IP 

S8B 

Si 

02,310 

i:xn.NDiTimr. 









0.— Consetsaucj’, Main- 
tcaanoo and 

Itegcneratlon— 









C. 1.— Puiehasc of 
stores, tools and 
plant 

340 

aro 

coo 

03 

1,413 

00 

107 

3,400 

0 . 2 — Commnnlcn. 
tlonaandbuildlaai, 
Itcpaln, Main* 
tenanee. 








«• 

0. 3.— VlseclIoBCous— 









(1) TemiMraty Ks- 
tabllsiiment on 
dall} lahonr. 

4SC 

1,024 

4,30i 

3,232 

3,7as 

•• 

140 

* 

12,033 

(2) Purcliaso of 
Timber for 

seasonlOB and 
preservlni! On* 
cludInsM frelpht 
and callape 

elnrpisj. , 

1 

* >/ 

1 

, f 

>. v." 

V s 

f ' 

B 

’’,J 3,380 


• 

3,85(1 

(3)\|’utcli‘utiiB' of 
eoni, rav mile- 
rials, chemiMis 
and apparstuS. i 

■ < 

s' •! j 

> ^ 

t 

p, i* . 

1 

B 

12,470 

> 

2,078 

( 

. 

15,127 

2 (4) Other CliaiBiK . 

ao!i 

3,4Sa 


' ' (!10 

2«,a20 

, •007 

/ .» 

2b,200 

* TotAl 0<»0onB( rMincy, ; 
MArolamicu n»d 
ll«ReaBf4il9n. * 1 

, 1,120 

6,'.IR0 

' 

* * * 

** a 1 

4 |0P'.j 

4 

1 • * 

;.o(iV 

‘•it'-i* j 

■ '• S20 

V* • 

■1' % 

(i3,CS7 
» ‘ 
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Summary of Revenue and Expenditure during 1937-38 — contd. 


Budget Hcids 


B — EstoWiahniont— 

I — Pa> ol Ofllcera— 

(a) buperior ofllcers 
-.Non-Voted ' 

(6) Superior olUcers 
--Voted. 

II,— Bay 01 l-«*tRb 
Usluncnt 

HI —Allow ante*— 

(b) Uonserent and 
other allow autcti 
-\otcd 

^ra^eUizv 

untca— 

(d) bnocnor Ofll; 
ccTH- Non Voted 
\otcd— 

(rj biibordl n a t o 
latest and depot 
CBtabUshmcnt 
(/) Olllco €btnh- 
Itthmeats 

IV — Eontlngenacv- 
(a) Statloniry . 
{b) Carnage of 
records and tentt 
(<•) Kents, rates 

and taxes. 

(d) Po) Of menials 

(e) OlbUB postage 

(f) Sundries . • 

(j) ClotWnR and 

unUonns 
(W Telephones 
V— cost ofr‘'“‘»P® 
Kiantcd 
bnpeilor 

SriTlcc ^Ics, 

102* tKon-lotcd) 

Total B — EstoUish- 

ments 

GUAM) Total or ail 

UffEKDITUBF triiDW' 
10 — lOEESTS. 


llninceil 1 
^le^cnoc 


Direction. 

Sil^jeul- 

turol 

Bramh 

Botan> 

Branch 

Lnto* 

mology 

Brandi. 

Utilisa- 

tion 

Binncli. 

Chemis- 

try 

Branch 

Tunhor 

Derelop- 

ment 

Brandi 

Total 

2 

3 

4 

6 

m 

B 

6 

0 

Its. 

IK. 

Bs 

As 


As 

Bs 

As 

20,000 

12,000 

0,667 

27,860 

2011)0 



8S,3S3 

JOO 

14,(10 


11,146 

83,058 

26,620 

3,8C0 

1,77,380 

..0,702 

22,8bl 

0,411 

22,876 

'17,487 

6,555 

1,818 

2,00,743 

ri3& 

•• 

• 

•• 

•• 

•• 

•• 

635 

2»2 


1,702 

1,802 

1,461 

• 


7330 


2,bOD 

S,741 

2,fc{)7 

4,120 

74 1 

1,536 

10,153 

j 

illi 

«,001 

3 

bii 

lUS 

26 

670 

221 

t 

171 

4 

8 

3b0 

170 

** 

" 46 

148 

3,083 

7,101 

1.701 

12,640 

47d 

607 

'*J31 

160 

65 

)U 

lAJI) 

',165 

666 

87 

212 

221 

251 

1,528 

84 

SOI 

1,200 

767 

4,250 

311 

1,037 

40 

C35 

SI 

140 

■*090 

2,736 

17 

138 

'4621 

23,670* 

1,088 

3,147 

2,034 

80,010 

O7,8V0 

82,080 

71,410 

2,13,S4B 

34,770 

17,170 

8,36,863* 

67,130 

G3,2b2 

60,210 

Tb,lC3 

3,66,550 

37,344 

17,499 

8,«9,0(0* 

■ 

■ 

i 

■ 

■ 

■ 

■ 


— i0,08o 

w-i4 • 4 

, *»-«r 


1 7’ 181 

.i 

|-iS,4W01 

r-a7,O'>0 

1 — I7.40n 




"^Oihco and are l)a*ed on the 

touiuilsswncr on ij ' 'I nicous Items. 

L. MASON, 

, PresidtSit, 

Forest Research' InsUtvte md College 

^rDfLi_T— TTT-g«5S^— 4-1-39— 370* 
































